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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Was,  Depabtment,  Oednance  Office, 

Washvigton,  October  5, 1877.  • 
The  Hon.  Secbetaet  op  "Wae: 

Sm:  I  hare  the  honor  to  submit  the  following  report  of  the  principal 
operations  of  the  Ordnance  Department  during  the  fiscal  year  ended 
June  30, 1877,  with  sach  remarks  and  recommendations  as  the  interests 
of  this  branch  of  the  military  service  seem  to  require. 

The  fiscal  resources  and  disbursements  of  the  Department  daring  the 
year  were  as  follows,  viz: 

AmouDt  of  appropriations  in  Treasttry  Jane  30, 1876 $148,440  93 

mount  in  Government  depositories  to  credit  of  disbnrsing-officers  on 

same  date 188,471  81 

Amount  arising  from  exchange  of  powder  on  same  date 17, 368  50 

Amount  of  deposits  in  Treasury  not  reported  to  the  credit  of  the  appro- 
priations on  same  date.... 3,482  98 

Amount  of  appropriations  from  July  1, 1876,  to  Jane  30, 1877,  inclading 
the  fixed  annual  appropriation  for  arming  and  equipping  the  militia.        1, 138, 625  98 

Amount  from  the  appropriation  for  sales  of  ordnance  material 75, 000  00 

Amount  of  appropriation  for  "allowance  for  redaction  of  wages  ander 
eight-hour  law  "  on  accoants  audited  and  allowed  during  the  year. .  310  73 

Amount  (net)  received  since  June  30, 1876,  on  account  of  damages  to 
arms  in  hands  of  troops,  from  sale  of  arms  to  officers,  and  of  con- 
demned stores,  and  from  all  other  sources  not  before  mentioned....  173, 917  59 

Total 1,735,617  92 

Amount  of  expenditures  since  Jane  30, 1876 1,369,958  50 

Amount  reported  as  in  the  Treasury  June  30,  1876,  not  carried  to  the 

appropriations,  now  covered  in  as  miscellaneous  receipts  on  account 

of  sales  of  ordnance  stores 2  86 

Amonut  deposited  in  the  Treasury  during  the  fiscal  year  ending  June 

30, 1877,  as  miscellaneous  receipts 130,185  28 

Amount  of  deposits  not  reported  to  the  credit  of  the  appropriation  on 

June  30, 1877 3,919  99 

Amount  turned  in  to  the  "surplus  fund"  on  June  30, 1877 12,071  55 

Amount  in  Government  depositories  to  the  credit  of  disbnrsing-officers 

on  June  30,  1877 194,122  95 

Amount  of  appropriations  in  the  Treasury  June  30,  1877 25,356  79 

Total 1,735,617  92 


During  the  past  fiscal  year  the  manufacture  of  small-arms  at  the 
National  Armory,  and  of  metallic  ammunition,  infantry,  cavalry,  and 
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horse  equipments,  and  all  minor  ordnance  stores  and  supplies  with  their 
care  and  preservation,  at  our  several  arsenals ;  the  distribution  of  sap- 
plies  to  the  Army,  Militia,  and  Marine  Corps,  and  designated  colleges ; 
the  inspection  and  testing  of  inventions;  the  conversion  of  smooth-bore 
cannon  into  rifles  at  the  West  Point  and  South  Boston  foundries,  and 
the  proof  and  trial  of  heavy  cannon,  field-gnns,  mitrailleases,  powder, 
projectiles,  &c.,  at  the  proving-ground  at  Sandy  Hook ;  and  the  care 
and  preservation  of  the  several  arsenals  with  their  many  millions  of 
dollars  of  public  property,  together  with  details  at  the  headquarters  of 
military  divisions  and  departments,  have  given  ample  employment  to 
the  ofQcers  of  the  corps. 

Their  stations  and  dnties  on  June  30, 1877,  were  as  follows :  2  at  the 
Ordnance  OfiBce,  35  ofBcers  and  9  ordnance  storekeepers  at  the  arsenals, 
4  at  the  Military  Academy,  6  on  the  ordnance  board  and  foundry  duty, 
7  at  the  headquarters  military  divisions  and  departments,  and  1  ord- 
nance storekeeper  on  sick-leave. 

Since  the  1st  of  July  all  the  principal  operations  at  the  armory  and 
arsenals  have  been  suspended  for  want  of  appropriations,  and  only  such 
employes  have  been  retained  as  are  indispensable  for  the  care  and  protec- 
tion of  machinery  and  stores,  and  to  make  the  issues  necessary  to  sup- 
ply the  Army.  In  some  cases  guards  of  citizens  have  had  to  be  em- 
ployed, because  of  the  small  number  of  enlisted  men  allowed  to  the 
Department.  During  the  recent  disturbances  it  was  found  essential  to 
the  protection  of  these  national  establishments  to  station  troops  of  the 
line  at  the  most  exposed  arsenals,  and  in  two  cases  the  want  of  soldiers 
had  to  be  made  up  by  companies  of  marines,  which  were  cheerfully 
ordered  by  the  honorable  Secretary  of  the  Navy  to  the  Watervliet  and 
Frankford  arsenals.  Gol.  P.  Y.  Hagner,  commanding  the  former,  and 
Maj.  J.  M.  Whittemore,  commanding  the  latter,  bear  witness  to  the 
soldierly  conduct,  cheerful  assistance,  and  satisfactory  service  rendered 
by  them  during  their  stay  on  duty  as  guards.  The  call  for  such  assist- 
ance is  proof  positive  that  the  strength  of  our  ordnance  detachments 
at  the  arsenals  is  not  sufQcient  for  their  protection,  in  troublous  times, 
from  sudden  and  unexpected  attacks,  even  from  a  mob.  It  shows  that 
the  vast  accumulation  of  public  property  at  these  establishments,  valued 
at  over  sixty  millions  of  dollars,  ought  always  to  be  kept  under  so  strong 
a  military  guard  as  would  insure  its  safety  under  all  emergencies.  It  is 
needless  to  surmise  what  would  be  the  result  should  a  mob  take  posses- 
sion of  an  arsenal  with  its  large  resources  of  arms,  ammunition,  &c., 
and  yet  at  the  very  height  and  in  the  midst  of  the  recent  riotous  dis- 
turbances one  of  our  arsenals  had  only  twenty  soldiers  to  protect  it. 
In  my  opinion,  on  ■  thousand  enlisted  men  will  not  be  too  many  to  per- 
form these  important  and  imperative  duties  to  the  satisfaction  of  the 
country,  and  it  is  earnestly  recommended  that  the  number  of  ordnance 
soldiers  be  so  increased. 
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SMALL-ABMS. 

The  failure  of  the  Army  appropriation  bill  for  the  present  fiscal  year 
to  become  a  law  at  the  last  session  of  the  Forty-fourth  Congress  necessi- 
tated the  closing  of  the  National  Armory  on  1st  July  and  the  discharge  of 
all  the  operatives  there  employed.  Our  records  show  that  on  the  1st 
instant  there  were  in  store  as  a  reserve  supply  only  8,552  rifles  and  5,983 
carbines,  or  a  total  of  14,535  arms,  of  the  latest  model;  I  have  submitted 
an  estimate  of  $900,000  to  enable  the  Department  to  manufacture  during 
the  next  fiscal  year  at  least  50,000  arms.  Believing  that  such  a  country 
as  this,  with  its  great  natural  resources,  abundant  wealth,  an  exposed 
frontier  of  many  thousands  of  miles,  with  a  shore-line  of  as  many  thou- 
sand more,  should,  as  a  measure'of  ordinary  safety,  have  always  in  store- 
not  less  than  half  a  million  of  the  best  and  most  efficient  arms,  the 
manufacture  of  one-tenth  that  number  during  the  next  year  seems  so 
necessary  as  to  call  for  no  argument.  It  may  be  true  that  our  policy  is 
peace.  If  so  now,  it  has  been  so  for  a  century,  and  yet  during  that  short 
period  in  the  existence  of  the  nation  we  have  had  not  only  countless 
wars  with  the  Indian  tribes,  but  wars  with  the  nations  contiguous  to  our 
boundary  north  and  south,  and  the  great  war  of  the  rebellion.  Is  it  to 
be  expected  that  a  continuance  of  such  a  peace  policy  will,  in  the  present 
century  of  the  country's  life,  be  more  successful  in  keeping  us  free  from 
a  fair  proportion  of  conflicts  in  which  peace  can  only  be  maintained  at 
the  sacrifice  of  men  and  means?  The  experience  of  the  most  enlight- 
ened nations  in  the  past,  the  gigantic  struggle  now  being  waged  on  the 
continent,  that  may  ere  it  closes  involve  other  powers  and  subject  all 
Europe  to  the  horrors  of  war,  prove  how  far  we  are  yet  from  a  realization 
of  a  peace  that  will  last  longer  than  time  enough  to  prepare  for  a  new 
conflict.  If  old-established  communities,  with  the  cumulative  wisdom 
and  experience  of  centuries  to  guide  them,  seem  to  exist  only  under  the 
protection  of  armies,  is  it  to  be  expected — with  the  record  of  our  wars 
during  the  past  century  before  us — that  the  United  States,  almost  the 
youngest  in  the  family  of  nations,  can  enjoy  a  future  different  from 
theirs  !  To  be  prepared  for  war  is  one  of  the  most  effective  means  of 
preserving  peace.  Such  preparations,  to  be  efficient  and  complete,  must, 
however,  be  made  at  leisure,  with  all  the  skill,  experience,  and  means 
of  which  we  are  capable.  In  making  them,  time  is  an  element  not  to  be 
ignored  or  despised.  The  progress  in  invention  and  of  the  mechanic 
arts  must  be  consulted  and  kept  in  view  in  the  work  of  preparation,  be- 
cause the  approved  article  of  the  past  may  have  become  the  mere  step- 
ping-stone to  the  perfected  improvement  of  the  present  What  fifteen 
years  ago  was  deemed  a  perfect  musket  is  now  classed  as  obsolete 
with  hardly  a  marketable  value,  and  that  marvel  of  mechanism  of  to« 
day,  the  breech-loading  rifle,  must  soon  make  room  for  a  still  greater 
marvel  in  simplicity  and  effectiveness.  In  our  preparations,  we  must 
keep  abreast  of  the  progress  of  the  age.    Get  the  best  of  today,  with. 
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the  certaiuty  that  it  mast  yield  to  the  best  of  to-morrow.  And  it  is  this 
nnceasing,  ever-changing,  still  improving  march  that  enforces  con- 
stant and  anremitting  study,  and  labor,  and  change,  and  improve- 
ment on  the  part  of  governments  the  world  over,  that  they  may  be 
thoroughly  prepared  in  the  day  of  trial,  not  with  the  obsolete  appli- 
ances of  a  past  age,  bat  with  the  perfected  mechanism  of  the  present. 
This  constant  change  of  model  and  pattern  involves  all  countries  in 
great  expense  in  fact,  in  never-ending  drafts  on  their  exchequers.  But 
nnless  a  grand  council  of  the  nations  should  decide  and  fix  on  the  kind, 
character,  and  quality  of  the  weapons  that  are  to  be  used  in  war,  there  is 
but  one  unerring,  unfailing  guide  to  the  character  of  an  armament, 
and  that  is  that  it  shall  be  equal,  and  if  possible  superior,  to  that  of  all 
others.  This  entails  the  constant  expenditure  of  large  sums;  but  such 
expenditures  are  more  than  repaid  by  the  first  victory  that  prevents  the 
capture  of  a  capital  or  the  desolation  of  a  district.  At  any  rate,  there 
is  no  way  known  to  the  world  to  avoid  such  a  course  of  procedure,  and 
the  necessities  of  modem  warfare  demand  a  thoroughness  and  complete- 
ness in  the  preparations  that  no  country  can  neglect. 

It  is  in  this  view  that  a  large  appropriation  for  the  manufacture  of  arms 
at  the  National  Armory  is  deemed  imperative.  The  rifle  issued  to  the 
Army  and  the  militia  compares  favorably  with  the  best  breech-loader 
either  here  or  abroad.  This  was  conclusively  shown  recently  in  the 
<^  inter-state  military  "  match  at  Creedmoor.  In  the  hands  of  the  Califor- 
nia team,  from  General  McComb's  brigade,  the  score  made  is  said  never 
to  have  been  equaled  in  a  military  team  match.  It  is  an  arm  that  may 
not  be  superseded  for  many  years  to  come,  and  if  it  be  obliged  to  yield 
to  one  of  superior  merit,  the  effect  will  not  be  to  render  it  obsolete,  but 
to  make  it  secondary  to  one  using  the  same  cartridge  but  having  greater 
rapidity  of  fire,  so  that  the  present  single  breech-loader  will  always  be  a 
powerful  weapon,  even  when  compared  with  the  possible  magazine-gun 
of  the  future.  We  cannot  be  wrong  in  laying  up  a  reasonable  supply  of 
these,  therefore,  especially  as  the  magazine-gun  that  may  some  day  bo 
adopted  for  Army  service  may  require  years  of  invention  and  improve- 
ments to  reach  that  degreeof  simplicity  in  its  mechanical  arrangements 
necessary  to  render  it  suitable  for  the  soldier. 

METAIXIC  AMMVNITION. 

In  no  one  particular  are  we  so  lamentably  deficient  as  in  the  supply  of 
metallic  ammunition. 

Until  recently  only  10  rounds  per  man  per  month  for  target  practice 
has  been  allowed,  making  a  total  of  three  millions  of  cartridges  required 
tannnally  for  this  very  important  purpose.  Experience  has  conclusively 
proved  that  this  allowance  is  entirely  inadequate  to  teach  the  soldier 
the  proper  use  of  his  rifle  and  perfect  him  as  a  marksman.  Constant 
applications  from  the  troops  and  from  commanding  generals  for  a  larger 
supply  clearly  indicate  its  absolute  necessity,  and  upon  my  recommen- 
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VII 


lation  the  allowance  Las  been  iloubled,  making  the  annaal  expeudituro 
six  millions  of  cartridges.  This  recommendation  has  been  made  not- 
withstAuding  the  knowledge  that  the  appropriations  for  several  years 
back  have  been  too  small  to  render  this  expenditure  a  judicious  one. 
The  hope  is  however  entertained  that  Congress  may  realize  the  crying 
necessities  of  soldiers  who  are  constantly  placing  their  lives  at  the 
mercy  of  some  of  the  finest  marksmen  in  the  world,  and  by  liberal  ap- 
propriation.s  enable  this  Department  to  provide  all  that  may  be  required. 
Oar  reserve  stock  of  cartridges,  caliber  .45,  is  only  nine  millions. 


I 


SULITU. 

Congress  is  empowered  by  the  Constitution,  Art.  I,  Sec.  VIII,  "  to 
provide  for  organizing,  arming,  and  disciplining  the  militia,''  <Si;c. 
Section  16G1  Revised  Statutes  provides  that — 

Tbe  annaal  snm  of  two  hnndrod  thousand  dollars  is  appropriated,  to  be  paid  out  of 
any  money  in  the  Treasnry  not  otherwise  appropriated,  for  tbe  pnrpoae  of  providing 
arms  and  eqnipments  for  the  whale  body  of  the  militia,  either  by  parchnsa  or  monu- 
iactare,  by  or  on  acconut  of  the  United  States.— (Act  23d  April,  18(W.) 

As  the  acts  of  May  8,  1792,  and  March  2,  1803  ,(sectiou8  1C2S  and 
1632,  Revised  Statutes,)  required  that  "every  citizen  shall,  after  notice 
of  his  enrollment,  be  constantly  provided  with  a  good  musket,"  &o.; 
"  each  dragoon  shall  furnish  himself  with  •  •  •  a  pair  of  pistols,  a 
saber,  ttc,"  it  would  seem  that  by  tlie  act  of  1808,  (section  IGGl  Itovised 
Statutes,)  quoted  above,  the  United  States  intended  to  practically  rescind 
these  requirements  by  appropriating  money  for  providing  arms,  &c., 
for  "theicAoZe  body  of  the  militia,"  and  relieve  the  citizen  from  the 
expense  of  his  arms  and  eqnipments.    (See  Appendixes  C  and  D.) 

An  abstract  of  the  militia  force  of  the  United  States,  according  to 
the  latest  returns,  is  given  in  the  ollicial  Army  Register  for  January, 
1877,  as  follows : 

Organized itO.SCia 

Unorganized '2,  i^i>,  4G!) 

These  returns  are  presumably  made  under  tbe  provisions  of  section 
1C3«  Revised  Statutes. 

They  show  an  organized  militia  force  of  over  ninety  thousand  men, 
which  I  am  satisfied  would  be  largely  increased  could  the  States  be  pro- 
vided with  the  arms  and  equipments  necessary.  The  present  annual 
appropriation  of  only  $200,000  will  not  arm  and  equip  more  than  8,000 
infantry.  If  it  bo  the  intention  of  Congress  to  so  provide  the  organized 
militia,  a  much  larger  appropriation  is  iudi.sitensable,  and  said  .appropri- 
ation should  be  increa-sed  from  year  to  year  as  the  organized  is  being 
recruited  from  the  great  mass  of  the  unorganized.  No  greater  incent- 
ive could  be  given  than  the  assurance  that  provision  had  been  made 
by  Congress  for  this  purpose.  Recent  events  have  conclusively  proved 
that  an  armed  force,  well  organized  and  disciplined,  is  as  powerful  to 
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maiutaiu  law  and  order  as  it  has  beea  to  gaia  our  iudepeudence  and 
preserve  our  Union.  Until  our  militia  is  by  statute  organized,  disci- 
plined, and  well  armed  and  equipped,  as  was  evidently  intended  by  the 
Constitution,  our  dependence  in  times  of  disorder  and  disturbance 
must  be  in  our  small  standing  army.  In  the  light  of  the  recent  past,  I 
know  of  no  subject  so  fi-aught  with  interest  and  so  pregnant  with  vital 
issues  to  the  country  at  large  in  its  future  far  and  near,  nor  one  that 
should  arrest  the  attention  of  Congress  more  sti'ongly,  or  more  earnestly 
invite  its  patient  consideration. 

Not  only  should  the  permanent  annual  appropriation  for  arming 
and  equipping  the  militia  be  increased  to  one  million  of  dollars,  but 
there  should  be  some  positive  legislation  fixing  the  responsibility  and 
prescribing  the  method  of  accountability  for  those  arms  and  equip- 
ments. Under  the  laws  as  they  now  exist,  issues  are  made  to  the 
States  on  their  respective  quotas  upon  requisition  from  the  governors 
thereof,  and  the  responsibility  of  this  office  ceases  with  the  oonsummji- 
tion  of  the  transaction. 

No  regular  property  returns  of  these  arms,  &c.,  as  property  of  the 
United  States,  have  ever  been  made  to  this  oflice,  although  section  103G 
Bevised  Statutes  (act  2d  March,  1803)  would  seem  to  call  for  such 
reports. 

Some  time  since  the  question  arose:  "Whether,  under  existing  laws, 
the  right  of  property  in  the  arms  issued  for  arming  and  equipping  the 
militia  of  the  United  States  is  vested  in  the  State  authorities,  with 
power  to  dispose  of  them  by  sale  or  otherwise,  without  accounting  to 
the  United  States."  The  opinion  of  the  Attorney-General  of  che  United 
States  seems  to  be  conclusive  on  this  point,  to  wit,  that  the  States  are,, 
"strictly  speaking,  invested  with  nothing  more  than  a  qualified  property 
in  such  arms,"  and  that  they  cannot  "  make  any  disposition  or  use  of 
such  arms  which  defeats  the  i>urpose  referred  to;  though,  if  this  should 
be  done,  there  could  seem  to  be  no  remedj'  without  further  legislation  ot 
Congress."  Again  he  says:  "In  my  opinion  the  States  do  not,  by  the 
existing  laws,  have  the  right  of  property  in  the  arms  issued  for  arming 
the  militia,  if  an  absolute  right  of  property  is  there  meant,  and  that 
they  derive  no  authoritj'  under  those  laws  to  sell  or  dispose  of  these  at 
their  pleasure.  As  I  have  already  observe<l,  the  statutes  make  no  pro- 
vision for  any  accountability  whatever  to  the  General  Government  re- 
specting the  disposition  of  the  arms  when  they  have  been  delivered  to 
the  States,"  &c.  And  again  he  says  that  the  statutes  require  the  arms 
<'not  only  to  be  annually  distributed,  but  to  bo  transmitted  by  the  Gen- 
eral Government.  After  this  is  accomplished,  the  ofiicers  of  the  latter 
have  nothing  further  to  do  with  the  arms  so  transmitted."  (See  Ap- 
pendix V,  page  683.) 

A  reference  to  this  opinion  of  the  Attorney-General  induces  mo  to 

call  for  furtJier  legislatiou  by  Congress.    If  the  arms,  &c.,  are  not  the 

property  of  tho  severaX  States,  but  the  right  of  property  remains  in  the 
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Greiieral  Government,  then  some  law  should  be  enacted  fixing  the  respon- 
sibility, and  requiring  the  necessary  property  returns  to  be  made  at 
stated  periods  to  this  office ;  and  when  any  of  this  property  shall  be 
rendered  unserviceable  or  unsuitable,  it  should  be  returned  to  the  War 
Department,  and  if  sales  are  made  the  money  should  be  covered  into  the 
Treasury  or  used  in  replacing  those  sold.  There  seems  to  be  no  reason 
why  the  arms,  &c.,  in  the  hands  of  the  militia  and  of  the  States  should 
not  be  accounted  for  in  the  same  manner  as  is  done  in  the  Regular  Army. 
Losses  of  arms  or  injury  done  to  them  should  be  charged  either  to  indi- 
viduals or  to  the  States.  To  carry  out  these  views  I  submit  the  follow- 
ing draught  of  a  bill  that  will  probably  cover  the  case,  ?ind  respectfully 
recommend  that  the  matter  may  be  submitted  to  Congress  for  its  action. 

Am  ACT  for  the  proper  acconntability  and  care  of  the  arms,  and  bo  forth,  iaaoed  to  the  several  States 
and  Territories  for  the  mlUtia  thereof. 

Be  it  enacted  hy  the  Senate  and  House  of  Sepresentatives  of  the  United  States  in  Congress 
assemiUd,  That  the  ordnance  and  ordnance  stores  issned  to  the  several  States  and  Ter- 
ritories for  arming  and  eqaipping  the  militia,  nnder  the  provisions  of  section  sixteen 
hundred  and  sixty-one  of  the  Kevised  Statutes,  shall  remain  the  property  of  the  United 
States,  and  be  annaally  accoonted  for  to  the  Chief  of  Ordnance,  United  States  Army, 
by  the  governors  of  the  States  and  Territories  in  the  same  manner  as  ordnance  and  ord- 
nance stores  issned  to  the  Begnlar  Army  are  accoonted  for. 

All  ordnance  and  ordnance  stores  which  may  become  unserviceable  or  unsuitable 
shall  be  examined  by  a  board  of  officers  of  the  militia,  and  its  report  shall  be  forwarded 
by  the  governor  direct  to  the  Chief  of  Ordnance,  United  States  Army,  for  the  action 
of  the  Secretary  of  War,  who  shall  direct  what  disposition,  by  sale  or  otherwise,  shall 
be  made  of  them. 

Loss  of,  or  damage  to,  arms,  &c.,  except  the  ordinary  wear  and  accidents  of  service, 
shall  be  made  good  to  the  United  States  by  the  person  or  persons  chargeable  therewith, 
as  in  like  case  in  the  Begnlar  Army. 

Money  received  from  sales,  or  on  account  of  losses  or  damages  to  arms,  and  so  forth, 
shall  be  accounted  for  to  the  Chief  of  Ordnance,  United  States  Army,  and  paid  into  the 
Treasury  of  the  United  States. 

The  Chief  of  Ordnance,  United  States  Army,  nnder  the  direction  of  the  Secretary  of 
War,  shall  prescribe  and  supply  the  necessary  blanks,  and  make  sach  regulations  tonch- 
ing  the  accountability,  care,  and  disposition  of  the  arms,  and  so  forth,  as  he  may  deem 
necessary  in  the  interest  of  the  United  States. 

Under  the  "Joint  resolution  authorizing  the  Secretary  of  War  to  issue 
arms,"  approved  July  3, 1876,  arms,  Ac,  have  been  issued  to  the  follow- 
ing named  "  Territories  and  the  States  bordering  thereon,"  in  the  man- 
ner and  upon  the  conditions  prescribed ;  good  and  sufficient  bonds  for 
the  return  of  said  arms,  or  payment  for  the  same,  having  been  given  in 
each  case.  The  issues  aggregate  3,908  breech-loading  muskets  and  car- 
bines, (see  Api>endix  P,)  as  follows : 

1876. 

Aug.  7.  Kansas.  500  breech-loading  muskets,  cal.  .50 ; 

500  Sharp's  carbines,  cal.  .50. 
Aug.  12.  Nebraska.     1,000  breech-loading  muskets,  cal.  .50. 
Sept.  17.  Montana.         500  breech-loading  muskets,  cal.  .50. 
Oct.  S.  Texas.  500  breech-loading  muskets,  cal.  .50 ; 

500  Sharp's  oarbineB,  oai.  .^O. 
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1877. 

Apr.  17.  Colorado.         300  breech-loading  muskets,  cal.  .f  0. 
May  23.  Arizona.  48  breech-loading  mnskets,  cal.  .EO ; 

60  Sharp's  carbines,  cal.  .50. 

Since  the  beginning  of  the  present  fiscal  year,  there  have  been  issued 
to  the  Stat«  of  Oregon — 

100  breech-loading  mnskets,  cal.  .50; 
220  Spencer  carbines,  cal.  .50 ; 

and  instrnctious  have  been  given  for  an  issue  to  be  made  to  the  Terri- 
tory of  Idaho. 

Includingjthe  necessary  supply  of  accouterments  and  ammnnitioD,  the 
issues  thus  far  made  and  reported  are  valued  at  $86,220.83. 

The  following  is  an  extract  from  "An  act  making  appropriations,  &c., 
for  the  support  of  the  Army  for  the  fiscal  year  ending  June  30, 1876,  and 
for  other  purposes,"  approved  March  3, 1875 : 

And  provided  further,  That  so  mnoh  of  the  appropriations  between  the  Ist  January, 
1861,  and  the  9th  April,  1865,  nnder  the  act  of  April  23d,  1808,  herein  referred  to,  as 
woald  have  been  nsed  for  the  purchase  of  arms  to  be  distributed  to  the  several  States 
that  were  in  rebellion,  shall  be  covered  into  the  Treasury  of  the  United  States. 

The  effect  of  this  proviso  was  to  render  null  and  void  an  act  approved 
March  3, 1873,  under  which  all  the  States  that  had  been  in  rebellion 
were  credited  on  the  books  of  this  office  with  their  respective  quotas 
during  the  period  mentioned,  and  arms  and  equipments  were  issued  to 
such  as  made  application,  and  charged  against  them  accordingly. 

The  annulling  of  its  provisions  by  the  above  quoted  proviso  does  in- 
justice to  some  of  the  States  interested,  by  an  unequal  distribution  of 
its  benefits,  and  it  is  recommended  that  further  legislation  thereon  be 
asked  of  Congress. 

states  Khich  dreto  all  Iheir  credilt  itjfore  the  passage  of  the  repealing  proriso  of  1875. 

Arkansas $15,595  63 

Georgia 31,252  67 

Louisiana 22,299  38 

Mississippi 31,116  58 

Tennessee 11,094  89 

Texas 24,408  82 

Virginia 48,404  79 

States  which  failed  to  draui  the  credits  under  the  aet  of  1873,  and  which  credits  were  covered 
into  the  Treasury  under  the  proviso  o/ 187.5. 

Alabama $21,196  91 

Florida 7,314  99. 

North  Carolina 23,622  26 

South  Carolina 18,049  53 

Section  3  of  "An  act  making  appropriations,  &c.,  for  the  support  of 
tAe  Araij-  for  the  fiscal  year  ending  June  30, 1876,  and  for  other  pur- 
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poses,"  approved  March  3d,  1875,  provides  that,  under  certain  conditions 
therein  named,  credits  be  given  to  the  several  States  and  Territories  for 
the  sums  charged  to  tbem  respectively  for  arms,  &c.,  which  were  issued 
to  them  between  January  1, 1861,  and  April  9, 1865,  and  charged  against 
their  quotas  under  the  law  for  arming  and  equipping  the  militia.  The 
following  table  shows  the  value  of  stores  issued  between  the  aforemen- 
tioned dates,  the  credits  given  under  the  law,  and  the  balances  remaining 
still  unadjusted  and  charged  against  the  States  and  Territories. 

Statement  of  the  value  of  Btorea  itsued  between  January  1,  ISHl,  and  Jpril  9,  1805,  <{/'  the 
credit*  given  under  act  of  March  3, 1875,  and  of  balances  yet  to  be  adjutted  under  that  act. 


States. 


Califonila 

CoDDecticDt 

Delairare 

Illinois 

Iowa 

Indiana 

Kansas 

Eentnoky 

Ualne 

Maryland 

Uassschnsetta 

HiohiKao 

Minnesota 

Missoart 

Ifev  Eampshire 

Kew  Tovk 

North  Carolina 

Ohio 

Oregon 

Pennsylvaoia 

Bliode  Island 

Tennessee 

Vermont 

Wisconsin 

Arizona  Territory 

Dakota  Territory 

Xebraska  Territory ... 
New  Mexico  Territory 
District  of  Colambia . . 

Total 


"it 

hit 
§K'§. 


tSSl.Ml  10 

3,438  00 
90,431  00 
98,  674  40 
993  00 
16,  910  13 
44,«31  00 

1,139  00 
13,959  25 

1,188  00 
25,210  00 

7,294  00 

7, 595  74 

5,330  00 

32,964  00 

107, 246  00 

5,896  00 

3K1, 870  70 

14,  416  57 

1,327  00 
25,  633  76 

8,803  00 
638, 358  37 

8,486  73 

1,982  50 
10, 022  34 

8,  487  00 
4,5, 2S1  00 

1,976  00 


1,660,090  59 


•a 


$162,281  51 
3,438  00 
17, 000  00 


923  00 
'44,'23i '66 


13, 959  25 
1,188  00 

25,210  00 
7,294  00 
4,286  88 


1,660  00 
106,892  00 


149,800  05 

"'i'siioo' 


28,537  22 
1, 942  01 


569, 369  93 


§ 

«2 


_§_ 

138, 759  S» 


3. 431  00 

98, 674  40 


16,910  13 

"i,"  139' 66 


3.  308  86 

5,330  00 

31,304  00 

954  00 

5,896  00 

133,070  65 

14,  416  57 


25,638  76 

8,803  00 

609,821  IS 

6,544  72 

1,982  50 

10,022  34 
8, 487  00 

45,251  00 
1, 976  00 


1,070,720  67 


AEMAJVIENT  OF  FOETIFIOATIONS. 


An  estimate  of  $950,000  for  this  purpose  has  been  submitted  for  the 
next  fiscal  year.  The  conversion  of  our  useless,  because  obsolete,  10-inch 
smooth-bore  guns  into  efficient  8-inch  rifles,  by  the  insertion  of  wrought- 
iron  tubes  of  American  manufacture,  has  been  very  satisfactory,  and  has 
progressed  as  rapidly  as  the  small  appropriation  made  by  Congress  would 
admit  of.  The  trial  gun  with  American  tube  has  already  been  fired  five 
hundred  and  ninety  rounds,  and  still  remains  in  a  good  and  serviceable 
condition.  There  are  on  hand  at  our  forts  over  eleven  hundred  of  these 
smooth-bore  guns  that  can  be  conveniently  made  into  rifles  for  our  case- 
mate batteries,  where  there  is  not  room  enough  to  accoTMtvo<5a.\fe  V'twvKt 
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metal.  They  can  also  compose,  in  the  main,  the  armament  of  smaller 
forts  protecting  shallow  channels  that  will  not  admit  the  heaviest  ships. 
At  one  thousand  yards  they  will  be  very  effective  against  the  ordinary 
iron-clads  that  are  protected  with  less  than  eight  inches  of  iron  plate. 
They  constitate  a  very  essential  portion  of  our  armament,  and  can  be 
prepared  in  our  own  country  with  the  ore  from  our  mines  and  the  skill 
and  labor  of  our  own  mechanics.  One  thousand  of  these  guns  could,  be 
judiciously  mounted  on  the  forts  along  our  extended  coast-line,  and  it 
is  recommended  that  a  liberal  appropriation  be  made  to  continue  the 
conversion  economically  and  expeditiously. 

Carriages  for  these  guns  are  absolutely  necessary.  Th  ose  n  o w  on  hand, 
made  some  years  ago  for  the  smooth-bore  guns,  are  not  in  any  sense 
suitable  for  rifle  guns  that  fire  35  lbs.  of  powder  and  180-lb.  shot.  They 
require  extensive  alteration,  and  the  many  mechanical  appliances  for 
moving,  traversing,  absorbing  the  recoil  when  fired,  &c.,  without  which 
the  gun  could  not  be  relied  on  for  service.  A  carriage  for  a  gun  of  large 
caliber  is  a  complicated  piece  of  mechanisiu,  made  of  wrought  iron  and 
other  metals,  weighing  at  least  one-half  the  weight  of  the  gun,  and  cost- 
ing in  about  the  same  proportion,  demanding  much  careful  study  and 
calculation  to  adjust  the  relation  of  the  parts  to  each  other  and  to  the 
yrotk  to  be  performed,  and  requiring  much  mechanical  contrivance  to 
accomplish  the  desired  result.  After  long  study  and  mature  considera- 
tion of  all  the  conditions  to  be  fulfilled  by  a  carriage  for  our  largest  guns, 
the  one  devised  by  Lieut.  Ool.  S.  Crispin,  "  Constructor  of  Ordnance," 
has  been  approved.  It  embodies  some  original  ideas  and  all  the  best 
features  used  in  such  constructions,  combined  so  skillfully — every  part 
so  well  adapted  to  its  special  use — as  to  make  it  strong,  economical,  and 
as  simple  as  the  varied  character  of  the  work  it  is  expected  to  perform 
will  permit;  and  great  credit  is  due  to  Lieutenant  Colonel  Crispin  for 
the  distinguished  success  that  has  crowned  his  labors  in  designing  so 
perfect  a  piece  of  mechanism.  A  general  description  of  it  is  submitted  in 
Appendix  T.  In  Appendix  P  will  be  found  succinctly  recorded  the  report 
of  "The  Ordnance  Board"  on  the  most  economical  methods  of  so  altering 
our  old  carriages  as  to  adapt  them  to  the  requirements  of  rifle  guns. 
An  appropriation  is  asked  for  to  enable  the  Department  to  provide  suit- 
able carriages,  either  by  alteration  or  original  construction,  for  the  guns 
as  fast  as  they  are  ready  to  be  mounted. 

Besides  the  8-inch  rifles  above  referred  to,  our  forts  are  now  prepared 
to  receive  larger  calibers,  namely,  twenty  12-inch  and  five  hundred  and 
seventy-five  10-inch  rifles,  and  Congress  ought  to  appropriate  money 
sofBicient  for  making  a  substantial  beginning  in  this  most  important  por- 
tion of  our  armament.  There  is  at  present  only  one  establishment  in 
this  country  capable  of  undertaking  the  construction  of  these  large  guns. 
The  plant  is  very  expensive,  and  without  some  encouragement  on  the  part 
of  the  United  States,  and  some  degree  of  permanence  in  the  orders  that 
are  to  be  given  annually,  these  private  parties  cannot  be  expected  to 
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risk  the  investment  of  money  to  keep  the  expensive  plant  in  condition 
for  immediate  and  efficient  work,  with  no  more  iu  prospect  than  the 
disheartening  uncertainties  of  the  past  decade.  A  consideration  of  the 
urgent  wants  of  onr  sea-coast  defenses,  the  length  of  time  required  to 
supply  those  wants,  the  absolute  impossibility  of  providing  for  them  iu 
time  of  danger,  when  the  events  of  years  are  crowded  into  days,  the 
wisdom  and  policy  of  fostering  our  mechanical  industries  for  the  manu- 
facture of  warlike  stores  in  the  absence  of  a  Government  foundry,  the 
economy  of  products  which  are  the  results  of  paying  orders  and  steady 
labor,  satisfies  me  that  a  permanent  annual  appropriation  for  the  arma- 
ment of  fortifications  would  be  most  judicious  and  satisfactory  in  the 
interest  of  the  public  purse  and  the  public  service. 

POWDER  DEPOT  AND  liIXLLS. 

An  estimate  of  $100,000  has  been  submitted  for  the  establishment  of 
powder-mills  for  the  manufacture  of  experimental  powders  and  powders 
for  our  peacei  establishment,  and  a  depot  on  the  Atlantic  coast  for  its  stor- 
age and  preservation.  At  present  our  supply  has  to  be  stored  either  in 
our  forts,  where  it  is  subject  to  rapid  deterioration,  or  in  our  arsenals 
and  magazines,  in  the  midst  of  closely-populated  districts.  The  loss  from 
the  former,  caused  by  the  damp  sea  air,  is  estimated  at  twelve  per  cent, 
annually ;  and  from  the  latter,  should  an  explosion  occur,  the  loss  would 
be  incalculable,  so  that  provision  for  the  storage  depot  is  called  for  by 
reasons  of  interest  and  humanity ;  (see  pages  590-607.)  There  can  be  no 
question  that  the  Government  should  have  a  powder-mill  of  its  own. 
The  gunpowder  uow  adopted  for  large  ordnance  has  no  ordinary 
marketable  value,  it  being  used  exclusively  for  war  pui-poses.  It 
requires  some  special  machinery  and  appliances,  mnch  experiment  and 
trial,  and  should  be  under  Government  control.  The  determination  of 
the  many  scientific  and  mechanical  questions  of  detail  that  enter  into  its 
manufacture,  the  fixing  of  standards  for  the  guidance  of  private  mills  in 
case  of  war,  when  all  the  resources  at  command  must  be  called  into 
requisition,  the  economy  of  their  manufacture  for  the  Army  and  militia 
in  time  of  peace,  would  seem  to  make  a  powder-mill  one  of  the  neces- 
sities of  the  service. 

MACHINE-GUNS. 

During  the  past  few  years  the  invention  of  tlie  mitrailleuse  has  intro- 
duced a  now  element  in  the  character  and  power  of  onr  armament.  The 
Gatling  gun  may  be  considered  the  pioneer  among  the  successful  few, 
and  iu  its  crude  state  dates  back  to  its  use  in  theearly  daysof  the  rebel- 
lion. Since  the  war  it  has  been  perfected  aud  introduced  Jint  in  this 
coHiitrt/  by  the  purchase  of  one  hundred  guns  in  180(5,  and  afterwards 
into  many  countries  throughout  the  world,  where  it  has  mtide  a  record 
that  challenges  comparison  with  any  other  mitrailleuse  of  which  we 
have  any  knowledge.    Its  power  has  thus  far  been  limited  practically 
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to  a  concentrated  fire  of  wonderful  rapidity  and  intensity,  bat  not  ex- 
ceeding the  capacity  in  accoracy  and  range  of  the  ordinary  small-arm, 
using  the  same  cartridge.  I  say  practically,  for  although  gnns  of  one- 
inch  caliber  have  been  made,  some  of  which  are  now  in  oar  service,  only 
solid  shot  and  canister  are  provided,  the  former  of  coarse  available  at 
ranges  beyond  the  attainment  of  the  ordinary  rifle.  The  GaUings  may 
then  be  considered  as  supplementary  to  the  small-arm,  with  great  effi- 
ciency and  eifectiveueas,  bat  not  rising  to  the  power  and  dignity  of  a 
fleld-gan. 

The  Hotchkiss  revolving  cannon  does  no  violence  to  its  name,  because 
in  great  accuracy  and  long  range,  in  rapidity  of  fire  and  deadly  effect 
of  its  shells,  it  is  a  cannon  in  its  uses  and  effects,  a  powerfal  aaxiliaiy 
for  field  service  and  flank  defence,  that  lifts  it  above  the  plane  of  an 
ordinary  mitrailleuse.  "The  Ordnance  Board,"  in  its  able  and  interest- 
ing report,  very  truly  says  that  it  "cannot  be  classed  with  mitrailleases 
in  the  ordinary  sense  of  the  latter  term,  as  explosive  shells  are  fired  with 
the  former,  and  it  has  a  range  equal  to  that  of  field  artillery.  ^And, 
again,  "The  introduction  of  this  gnu  has  marked  a  new  departure  ia 
that  class  of  arms  which  next  succeeds  in  power  the  personal  weapons 
of  the  soldier ;  and  it  gives  fair  promise  as  a  powerful  auxiliary  to  oar 
modern  field  system,  and  to  our  present  contemplated  armaments  for 
the  defence  of  the  short  flank-lines  of  our  permanent  works." 

Its  place  is  unquestionably  side  by  side  with  our  field  batteries,  its 
percussion  shell  capable  of  searching  woods,  underbrush,  and  inacces- 
sible points,  at  distances  up  to  three  miles,  and  equally  with  the  field 
shell  signalling  the  result  of  its  aim  by  its  unfailing  explosion.  As  an 
auxiliary  in  our  field  and  permanent  forts,  its  continuous  fire  of  shell 
and  canister  at  all  ranges  from  the  shortest  flank  to  the  extreme  reach 
of  its  shell,  would  seem  to  fulfill  all  conditions  and  requirements. 

The  results  of  oar  trials  at  Sandy  Hook  (see  Beport  of  Ordnance 
Board,  Appendix  O)  compare  most  favorably  with  those  obtained  iu 
the  extended  and  exhaastive  trials  made  at  Gavre,  France,  and  in  the 
more  limited  experiments  iu  Brazil,  and  fully  justify  the  board  in  its 
highly  favorable  estimate  of  its  merits,  and  in  its  recommendation  for 
further  trials  at  the  experimental  ground,  in  actual  field  service  and  in 
our  fortifications. 

ABSENALS. 

By  the  "Act  making  appropriations  for  sundry  civil  expenses  of  the 
Government  for  the  fiscal  year  ending  June  30,  1870,  and  for  other  pur- 
poses," approved  March  3, 1875,  the  Secretary  of  War  was  "directed  to 
cause  an  examination  to  be  made  into  the  condition  of  the  United  States 
arsenals  east  of  the  Mississippi  Kiver,  and  report  to  the  next  Congress 
how  man}'  of  the  same  can  be  sold  without  interfering  with  the  neces- 
sities of  the  military  service,  together  with  an  estimate  of  the  amount 
that  can  probably  be  realized  from  the  sale  of  each  of  the  same  when- 
eror  snch  sale  shall  be  directed  by  Congress." 
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Pursuant  to  tbu  above  pirovision,  a  board  was  couveued  in  Jiiue,  1875, 
and,  after  a  compreheusive  and  exhaustive  study  of  oar  arsenal  system, 
made  its  report  in  September,  1875.  That  report  is  again  submitted,  in 
tbe  hope  that  some  defiuit*  action  may  be  taken  by  Congress  to  carry 
out  its  recommendations,  which  have  received  the  strongest  indorsements 
f  this  office  and  the  approval  of  the  War  Department.  Besides  the 
atioual  .tirmory  we  have  seventeen  arsenals  and  the  proviugground 
at  Saudy  Hook,  or  nineteen  separate  and  distinct  establishments,  scat' 
tered  fi'om  Maine  to  Oregon.  Within  the  psist  few  years  eleven  smaUer 
arsenals  have  been  dinpused  of,  either  by  sale  under  congressional  sanc- 
tion or  by  transfers  to  the  line  of  the  Army.  This  reduction  of  one- 
third  of  the  numbijr  would  seem  to  be  very  material,  were  it  not  that 
they  constituted  the  most  unimportant  in  convenience  of  location  and 
capacity  for  work.  The  number  ought  to  be  still  further  reduced  to 
reach  a  purely  working  condition  of  the  Department,  in  which  the  maxi- 
mum results  can  be  attained  at  a  minimum  cost. 

The  conclusions  of  the  board  are  urgently  recommended  for  favorable 
consideration.    The  country  needs  only  a  few  manufacturing  establish- 
ments and  depots  of  supplies  to  fultlll  all  conditions  and  meet  all  de- 
mands.   Our  railroad  system  brings  all  portions  of  the  country  in  such 
close  proximity  in  point  of  time  that  but  a  few  centers  for  manufacture 
!«nd  storage  are  essential  for  rapid  and  comi)lete  disti'ibutiou  of  supplies. 
The  simplest,  most  judicious,  and  most  economical  method  to  ertect  this 
object  is,  in  my  opinion,  for  Congress  to  authorize  tbe  iSecretiiry  of  War 
to  sell  such  arsenals  as  he  may  deem  no  longer  needed  for  the  public  ser- 
vice, and  to  use  the  net  proceeds  in  the  erection  of  a  huge  arsenal  ou 
he  Atlantic  coast,  aud  in  placing  the  arsenals  reUiined  in  perfect  repair. 
Precedents  for  such  congressional  action  are  many,  but  reference  is 
ere  made  only  to  the  *'Act  making  appropriations  for  sundry  civil  ex- 
cuses of  tbe  Government  for  the  fiscal  year  ending  June  30,  1870,"  ap- 
roved  March  3,  1875,  which  created  a  commission  to  make  sale  and 
nveyanoe  of  all  lands,  docks,  &c.,  known  as  the  navy -yard  in  Philadel- 
phia, and  provided  that  the  net  proceeds  "  shall  be  paid  into  the  Treas- 
y  of  the  United  States,  and  an  amount  equal  to  the  sum  so  paiil  in  is 
ercby  appropriated  to  be  expended  by  the  Navy  Department  in  remov- 
ing the  movable  property  of  the  Philadelphia  navy-yard  to  League 
Island,  aud  in  building  the  necessary  docks,  wharves,  shops,  aud  build- 
gs  at  League  Island,"  &c.,  under  certain  restrictions  therein  provided. 
Only  .*30,0(M)  were  appropriiited  for  the  "repairs  of  smaller  arsenals," 
&c.,  during  the  current  fiscal  year,  an  amouut  entirely  inadetpiate  for 
he  purpose.    The  amount  so  appropriated  has  been  less  every  succeed- 
g  year,  as  if  the  decided  policy  of  Congress  was  in  harmony  with  my 
comiuendatiou  above,  lor  surely  if  these  arsenals  are  worth  keeping 
hey  are  worth  preserving,  and  the  sums  allowed  the  past  few  years  have 
not  been  sufllcient  to  keep  them  in  decent  repair.    The  reduction  of  the 
number  seems  to  be  the  only  proper  course  in  this  regard,  irrespective 
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of  its  necessity  to  enable  the  Department  to  concentrate  its  work  and 
sapplies. 

Bock  Island  Arsenal. — An  estimate  of  $599,100  has  been  sabmitted 
for  continuing  the  erection  of  workshops  and  other  buildings,  and  for 
other  purposes,  at  the  Bock  Island  arsenal.  By  the  act  of  July  12, 
1870,  all  money  must  be  expended  within  the  year  for  which  it  is  ap- 
propriated, except  in  cases  of  contract.  This  iron  rule,  that  forces  the 
expenditure  of  an  appropriation — if  expended  at  all — between  certain 
dates,  ought  to  be  relaxed  in  connection  with  the  erection  of  arsenal- 
buildings,  so  that  advantage  might  be  taken  of  the  best  portion  of  the 
year  for  such  work.  Under  it,  the  30th  of  June  of  each  year  divides 
the  working  season  into  two  parts,  and  makes  an  impassable  gulf 
between  the  arrangements  for  material  and  labor  of  the  t^o  half  years 
so  divided.  Such  a  policy  can  only  result  in  necessary  but  useless  ex- 
penditure of  money. 

Major  Flagler,  commanding  the  Bock  Island  arsenal,  an  officer  of 
large  experience  in  the  economical  and  successful  administration  of 
affairs  at  that  establishment,  very  properly  says : 

It  in  apparent  that  such  a  system  is  inconsistent  with  the  best  economy.  Acciilenta 
which  no  pnidonco  or  wisdom  can  foresee  willoocar  to  interfere  with  and  npset  plans — 
snch  M  changeN  in  prices  of  labor  and  material,  strikes,  failures  of  contractors  t«  fiir- 
nish  matorials  at  times  and  in  quantities  required,  and  difflcnlties  in  procnrinf;  fonnda- 
tiona  and  other  onglneerin);  work.  A  worse  difficulty,  inseparable  from  the  system, 
grows  out  of  its  lock  of  adaptation  to  the  legal  fiscal  year.  Appropriations  are  avail- 
able only  from  July  1st  to  June  30tb,  and  in  the  middle  of  this  occurs,  in  our  climate, 
nearly  six  months  of  woather  in  which  out-door  bnilding-work  is  impracticable.  There 
is  then,  after  some  delay  for  making  contracts,  &c.,  only  about  three  months  of  good 
weather  in  the  fall,  and  from  two  to  two  and  a  half  in  the  spring,  for  all  work  most 
bo  completed  and  gradually  brought  to  a  close  before  the  end  of  June.  Work  must 
tlien  ceoso,  and  workmen  l>o  discharged,  in  the  best  season,  to  wait  until  new  appro- 
priations are  availoble. 

This  subject  is  deemed  of  sufficient  importance  to  call  for  legislative 
action,  and  it  is  respectfully  recommended  that  the  attention  of  Congress 
may  bo  called  to  the  necessity  for  an  amendment  to  existing  laws.  In 
this  connection,  and  as  a  complement  to  such  relaxation  in  the  times 
for  which  appropriations  are  made  available,  the  following  views  of  the 
commanding  officer  of  liock  Island  arsenal  are  submitted.  That  an  ap- 
propriation in  bulk  of  the  entire  amount  necessary  to  complete  the  arse- 
nal, to  be  expended  in  a  series  of  years  under  restrictions  as  to  the 
amount  for  each  year,  would  undoubtedly  be  advantageous  and  econom- 
ical, there  can  bo  no  question.    He  says : 

Further  great  additional  economy  and  advaiitngo  could  be  effected  in  the  work  of 
construction,  if  the  whole  amonnt  required  to  complete  all  the  arsenal-buildings  were 
appropriated  at  once  ond  placed  at  the  diHpnHol  <if  the  Secretary  of  Wor,  to  be  used  in 
such  quantities  each  year  as  will  permit  tlie  work  to  bo  done  cheapest  and  in  the  best 
manner. 

It  is  believed  that  the  truth  of  this  stntement  would  be  made  clear  by  a  fair  con- 
sideration of  tlmdilllculties  eiiiinierntcd  above,  and  in  connection  with  the  fact  that 
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f  lie  estimate!!  for  onch  year  are  liable  to  ha  cut  down  and  articles  Htrickvu  out,  so  that 
pluus  for  ecouomical  work  are  ititcrfored  with.  Diff«rent  parts  of  the  work  are  not 
done  iu  each  year  iimultanuouNly,  im  tlicy  oagbt  to  be,  and  often  a  lees  nnioant  U  done 
thao  can  be  done  witb  tbo  biKheat  economy.  Under  sncU  circiinistauccH  lai^^is  gnngw 
of  cf  icfully  Bvlccled,  tried,  and  organized  workmen  and  foreuiou  bave  to  bo  discharged 
and  ro  diosipnled.  The  United  States  loses  tbe  advantage  wbirh  permanent  employ- 
ment gives,  of  getting  tbo  best  workmen  at  low  wages,  and  only  a  small  amount  of 
work  is  done  iu  souiu  yeurs  with  tbo  macbiuery  and  means  prnvidi'd  for  doing  a  larger 
amount,  while  the  cost  of  maintaining  these  uieaus  is  nearly  permanent. 

It  is  bclievetl  that  tbo  a<Ioption  of  tbu  course  recommended,  instead  of  the  system 
now  pursued,  ought  and  would  save  to  tbo  Uaited  Slates  not  leni  than  ten  per  cent,  of  the 
whole  cost  of  tbe  work,  and  probably  more.  It  is  generally  admitted  that  tbo  armory 
nod  arsenal  are  to  bo  eompleted;  if  so,  the  sooner  it  is  done  tbo  butter,  and  probably 
no  time  willonmo  when  the  low  pricoe  of  labor  and  materials  will  permit  itHaccnmplisli- 
nient  so  cheaply  as  now,  or  when  the  employment  it  would  furnish  to  lalxiring  clusse^ 
would  bo  so  great  a  boon  as  now. 

Exclusive  of  machinery  nnd  shop  fi.\tures,  a  total  amount  of  $2,830,000 
[is  a  free  estimate  of  the  cost  of  completing  the  construction  of  the  arsenal. 
Last  year  1  ha<l  the  honor  of  submitting  a  special  report  on  the  neces- 
sity for  a  special  appropriation  of  $157,350  for  completing  the  ilcvelop- 
Iment  of  the  water-power  at  this  arsenal.    This  item  was  also  included 
in  tbe  estimates  thiMi  submitted,  and  the  necessity  for  the  appropriation 
was  fully  discussed  iu  the  papers  accompanying  my  annual  report.    No 
appropriation  was  made  bj' Congress,  but  a  "joint  resolution  to  appoint 
I  a  commission  to  examine  into  the  matter  of  contracts  made  by  and 
[between  the  United  States  and  the  ^loline  Water- Power  Company  as  to 
[the  water-power  at  Moline,  Illinois,  and  to  report  to  Congress  as  to  the 
same,"  was  passed  March  3,  1877.     Should  the  conclusions  reached  by 
the  commission  be  in  harmony  witb  those  so  often  expressed  and  urged 
by  this  bureau,  it  is  hoped  that  Congress  will  take  prompt  action  in  the 
matter. 

Appended  to  this  report  will  be  found  an  interesting  and  valuable 
"History  of  the  Rock  Island  Arsenal"  from  its  establishment  in  18C3, 
_,aud  of  the  islantl  itself  since  1604,  prepared  by  Major  Flagler,  under  my 
instructions.  It  records,  in  a  permanent  and  accessible  form,  the  many 
'Indian  treaties,  laws,  reports,  agreements,  assignments,  &c.,  upon  which 
its  foundation  and  stability  rest,  and  details  its  steady  growth  under  the 
fostering  care  of  Congress  through  succeeding  years,  to  its  present  grand 
proportions.  And,  what  is  so  valuable  to  the  engineer  and  constructor, 
it  frankly  speaks  of  failures  as  well  as  successes,  of  the  obstacles  and 
diflJculties  as  well  as  of  the  crowning  achievements.  Throughout  this 
interesting  recital  it  is  not  diflScult  to  appreciate  how  thoroughly  the 
success  of  this  national  enterprise  is  due  to  the  incessant  study  and 
indefatigable  labors  of  its  present  able  and  energetic  commander,  and  of 
his  highly  distinguished  predecessor,  the  late  General  Kodman. 

EErOHTS  OF  COLONEL  LAIDLEY  AND  LIEUTENANT-COLONEL  BENTON, 
I  ON  EUROPEAN  OBDNANCB  MANUFAt!TUBES. 

On  the  22d  of  May,  1873,  the  Secretary  of  War  directed  that  Lieateu- 
LfintColonel  Laidley,  Major  Benton  and  Major  Cns\>\i\,  o1  \.\v<&  Civi\\v'5w'wt.«s> 
1_      n 
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Department,  Uuited  States  Army,  "proceed  to  England,  France,  Ger- 
many, Aastria,  and  Hussia,  for  the  parpose  of  collecting  information  in 
regard  to  the  constraction  of  heavy  cannon  and  other  ordnance  manu- 
factures." •  •  •  "The  information  gathered  will,  on  their  rotnrn, 
be  submitted  to  the  Chief  of  Ordnance."  As  their  reports  had  to  be 
ma<]e  in  the  intervals  taken  from  other  important  duties,  there  has  been 
some  delay  in  submitting  them,  (see  Appendixes  K  and  L,)  bntmuch  of 
the  information  gathered  has  been  well  digested  and  already  utilized  in 
departmental  constnictions.  Although  their  absence  abroad  was  limited 
to  one  hundred  days,  and  their  field  of  observation  an  extended  one, 
these  reports  exhibit  marks  of  hard  labor,  careful  study,  technical  knowl- 
edge, close  examination,  accurate  observation,  and  descriptive  power, 
that  render  them,  in  a  high  degree,  interesting  and  instructive  both  to 
the  professional  student  and  the'general  reader. 

ARTESIAN  WELL  AT  BENICIA  ABSENAL. 

Considerable  progress  has  been  made  during  the  past  year  in  sinking 
the  artesian  well.  The  total  depth  bored  is  1,407  feet  10  inches,  but  of 
this  only  1,373  feet  has  been  piped.  In  its  present  state  water  is  pumped 
by  letting  down  a  deep-well  pump  two  hundred  feet.  The  water  obtained 
is  accompanied  by  inflammable  gas,  which  can  be  lighted  at  the  receiving 
reservoir  two  hundred  feet  away,  where  the  water  is  delivered.  Lieuten- 
ant-Colonel McAllister's  report  is  herewith  submitted,  and  an  appro- 
priation to  enable  him  to  prosecute  the  w^ork  to  a  successful  conclusion 
is  recommended. 

INFEINGBMENT  OP  PATENTS. 

In  previous  reports  I  have  had  the  honor  to  refer  at  length  to  the 
subject  of  claims  set  up  against  this  Department  for  alleged  infringement 
of  patents.  During  the  last  Congress  it  received  the  careful  atteution 
and  consideration  of  both  Committees  of  Patents,  resulting  in  a  bill 
reported  to  the  Senate,  accompanied  by  a  favorable  report,  recommend- 
ing the  passage  of  the  bill  at  an  early  day.  The  papers  in  the  case  are 
herewith  appended,  and  I  invoke  such  notice  of  the  matter  on  the  part 
of  the  Secretary  of  War  as  may  result  in  proper  consideration  on  the 
part  of  Congress. 

I  am  the  more  urgent  at  this  time  for  prompt  legislative  action,  be- 
cause of  the  very  recent  opinion  of  the 

Supremo  Court  of  tho  United  States,  No.  114,  October  turiu,  1870. 

Wm.   II.    Cammeyeu    &   SAMUfX    Lewis,") 
appcllauts, 

f«.  > 

John  Newton,  Washington  Iseits,  Chas. 
EcclestoD,  &  Wui.  L.  Quiiiii.  J 

Api)cal  from  the  circuit  court  of  the  United  States  for  tlio  sontbcru  district  of  New 

York. 
Mr.  JosTiCE  Clifford  delivered  the  opinion  of  tbe  court : 

Holders  of  valid  letters-patent  enjoy,  by  virtue  of  the  same,  the  exclusive  right  and 
Jiborty  ofmak'mg  and  nsiuf  the  invention  therein  secured,  and  of  vending  tho  same  to 
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others  to  be  nsed,  as  provided  by  the  act  of  Congress,  and  the  mlo  of  law  is  well  settled 
that  an  inyention  so  secnred  is  property  in  the  holder  of  the  patent,  and  that,  as  sach, 
the  right  of  the  holder  is  as  nmch  entitled  to  protection  as  any  other  property,  during 
the  term  for  which  the  franchise  or  the  exclasive  right  or  privilege  is  granted. — (5cy- 

mour  y.  Ouborne,  11  Wall.,  533;  16  Stat,  at  Large,  201.) 

•  *•  *»  *■»  •  «  «  « 

Public  employment  is  no  defense  to  the  employ^  for  having  converted  the  private 
property  of  another  to  the  public  nso  without  his  consent  and  without  just  compensa- 
tion. Private  property,  the  Constitution  provides,  shall  not  be  taken  for  public  use 
without  just  compensation,  and  it  is  clear  that  that  provision  is  as  applicable  to  the 
Government  as  to  individuals,  except  in  cases  of  extreme  necessity  in  time  of  war,  and 
of  immediate  and  impending  public  danger.— (i/ifcAet  v.  Harmony,  13  How.,  134;  XI.  S, 
V.  BiwwJ,  13  Wall.,  627.) 

Section  twenty-two  of  the  patent  act  provides  that  every  patent  shall  "contain  a 
grant  to  the  patentee,  his  heirs  and  assigns,  for  the  term  of  sevent«en  yearK,  of  the 
exclusive  right  to  make,  use,  and  vend  the  said  invention  or  discovery  througliout  the 
United  States."— (16  Stat,  at  Large,  201.) 

Agents  of  the  public  have  no  more  right  to  tako  such  private  property  than  other 
individuals  under  that  provision,  as  it  contains  no  exception  warranting  any  snch  in- 
vasion of  the  private  rights  of  individuals.  Conclusive  support  to  that  proposition  is 
found  in  a  recent  decision  of  this  court,  in  which  it  is  held  that  the  Qovernmeut  can- 
not, after  the  patent  is  issued,  make  use  of  the  improvement  any  moro  than  a  private 
individual,  without  license  of  the  inventor,  or  making  bini  compensation. — {U.  S.  v. 
Burnt,  12  Wall.,  252.) 

Suppose  that  is  so,  then  it  follows  that  the  decision  in  the  case  before  the  court  must 
depend  upon  the  question  of  infringement. 

Claimants  before  this  bureau  for  past  use  of  inventions  have,  prac- 
tically, but  one  remedy,  and  that  is  to  bring  personal  actions  against  offi- 
cers of  the  Ordnance  Department.  Snch  suits  are  now  pending,  and,  if 
successful,  \^ill,  u«der  the  above  opinion  of  the  Supreme  Court,  render 
the  officers  liable  in  their  private  means.  The  laws  should  in  justice 
guard  the  officer  from  the  anxieties  and  embarrassments  of  such  a  con- 
tingency, however  remote  it  may  seem,  when,  in  obedience  to  orders  from 
higher  authority,  he  has  performed  a  simple  act  of  duty — a  neglect  of 
which  would  have  subjected  him  to  trial  by  court-martial. 

As  the  proposed  bill  gives  jurisdiction  to  the  Conrt  of  Claims  in  all 
such  cases  where  the  United  States  is  defendant,  it  would,  I  am  confi- 
dent, relieve  the  Department  and  its  officers,  as  well  as  inventors  and 
claimants,  from  the  difficulties  and  annoyances  that  environ  these  im- 
portant cases. 

CLERICAL  FOROE. 

Attention  is  respectfully  invited  to  my  estimate  asking  for  six  clerks 
in  addition  to  the  present  clerical  force  of  this  bureau.  This  office  is 
divided  into  three  divisions,  and  the  chiefs  of  these  divisions  have  been, 
and  should  be,  graded  and  paid  as  fourth-class  clerks. 

This  estimate  conforms  to  the  number  and  grades  for  which  appropri- 
ation was  made  for  the  fiscal  year  ending  June  30, 1876,  and  which  was 
found  barely  sufficient  to  transact  the  business  of  this  office  promptly 
and  efficiently. 
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Id  the  appropriation  for  the  year  ending  Jnne  30,  1877,  a  redaction 
of  one  fourth,  one  third,  one  second,  and  two  first  class  clerks  was  made, 
and  in  the  appropriation  for  the  present  fiscal  year  a  further  redactioii 
of  one  fourth-class  clerk. 

The  redncUon  in  the  fiscal  year  1877  .caused  a  falling  off  in  the  num- 
ber of  property  returns  examined  of  over  one  thousand,  (1,000,)  and 
since  July  1, 1877,  over  eight  hundred  (800)  returns  have  been  received 
which  have  not  yet  been  examined,  owing  to  the  inadequacy  of  the 
clerical  force.  This  increasing  delay  in  the  examination  and  adjustment 
of  property  accountability  is  often  the  unintentional  cause  of  injustice 
to  the  ofScers  of  the  Army  and  of  pecuniary  loss  to  the  United  States. 

I  have  the  honor  to  submit  the  following  papers,  heretofore  referred 
to: 

Appendix  A. — Statement  of  principal  articles  procured  by  purchase 
and  fabrication  at  the  arsenals  during  the  year  ended  June  30, 1877. 

Appendix  B. — Statement  of  ordnance,  ordnance  stores,  &c.,  issued  to 
the  Begular  Army  and  to  posts  during  the  year  ended  June  30,  1877. 

Appendix  0. — Apportionment,  for  the  fiscal  year  ended  June  30, 1877, 
of  the  annual  appropriation  of  $200,000  for  arming  and  equipping  the 
militia,  under  sections  1661  and  1667  Revised  Statutes. 

Appendix  D. — Statement  of  ordnance,  ordnance  stores,  &c.,  distributed 
to  the  militia  from  July  1, 1876,  to  June  30, 1877,  under  section  1667 
Bevised  Statutes. 

Appendix  E. — Statement  of  ordnance,  ordnance  stores,  &c.,  distributed 
to  colleges  from  July  1, 1876,  to  June  30, 1877,  under  section  1225  Eevised 
Statutes. 

Appendix  F. — Statement  of  ordnance  stores,  &c.,  distributed  to  the 
Territories,  and  States  bordering  thereon,  from  July  1, 1876,  to  June  30, 
1877,  under  the  joint  resolutions  of  July  3, 1876,  and  March  3, 1877. 

Appendix  0. — Showing  stations  and  duties  of  the  ofiScers  of  the  Ord- 
nance Department  on  the  30th  of  June,  1877. 

Appendix  H. — History  of  the  Bock  Island  arsenal. 

Appendix  H  a. — Operations  at  Bock  Island  arsenal  for  year  ending 
June  30, 1877. 

Appendix  I. — Pressure-gauges,  dynamometers,  densimeters,  and  coiled 
wrought-iron  tubes. 

Appendix  J. — Infringement  on  patents. 

Appendix  K. — (Jolonel  Laidley's  report  on  European  explosives. 

Appendix  L. — Colonel  Benton's  report  on  European  ordnance  and 
ordnance  stores. 

Appendix  M. — Report  of  Board  on  arsenals. 

Appendix  N. — Report  on  deterioration  of  iwwder. 

Reports  of  The  Ordnance  Board,  viz : 

Appendix  0. — Trial  of  Hotchkiss  revolving  cannon. 
Appendix  P. — Altered  carriage  for  the  8-inch  converted  rifles. 
Apjfmdix  Q. — ^Firing  with  experimental  guns  at  Sandy  Hook,  &c. 
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Beports  of  Colonel  Crispin,  Constructor  of  Ordnance,  viz: 

Appendix  E. — Construction  of  6-inch  Moffatt  breech-loading  rifled 
howitzer. 

Appendix  8. — Construction  of  Dean's  3.5-iuch  bronze  muzzle-loading 
field-piece.  ' 

Appendix  I. — Proposed  carriage  and  chassis  for  12-inch  rifle. 

Appendix  U. — Construction  of  12-inch  rifle. 
•     Appendix  V. — Opinion  of  Attorney-General  in  regard  to  the  appro- 
priation for  arming  and  equipping  the  militia. 

Appendix  W. — ^Progress  of  boring  the  artesian  well  at  Benicia  arsenal. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

8.  V.  BENET, 
Brigadier-Oeneralf  Chief  of  Ord 
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APPENDIX  A. 

Statement  of  principal  articles  procured  by  fabrication  at  the  arsenals  and 
by  purchase  during  the  year  ending  June  30,  1877. 

Glass  I. 

19  Oatling  guns,  caliber  .45. 

1  Mofifatt  flauk-defense  howitzer,  caliber  6  inches. 
1  Hotchkiss  revolving  cannon,  caliber  1.5  inches. 
1  Hotchkiss  moantain-gnn,  caliber  1.65  inches. 

1  3.5-inch  rifled  bronze  Held-guu. 
43  Sinch  rifles,  converted. 

1 10-inch  rifle,  converted. 

Glass  II. 

2  carriages  for  Gatling  gnns,  caliber  .45. 
1  carriage  and  limber  for  Hotchkiss  gun. 

390  parts  of  artillery-carriages. 

Glass  III, 

10  buckets,  sponge,  wood. 

20  feed-cases  for  caliber  .45  Gatling  gun. 
5  gun-covers,  various. 

55  panlins,  various. 
1  pointing-apparatus  for  mortars. 

4  powder-funnels,  copper. 
40  drifts  for  Gatling  guns. 

5  locks  for  Gatling  gnus. 

6  rammers  and  staves  for  8-inch  gnu. 
6  scrapers  for  guns. 

24  sponge-covers,  various. 
57  sponges  and  rammers,  various. 
52  sponees  and  staves,  various. 
1  tompion  for  4.5inch  siege-gun. 
91  vent-covers. 
70  rent-pieces. 

3  water-tubs. 

78  parts  of  artillery  implemeots. 

Glasses  IV  and  V. 

1, 908  8-inch  Butler  shot. 
5  10-inch  Butler  shot. 
.   8  8-inch  Butler  shells. 
10  4.5-inch  Butler  shot. 
10  3.15-inch  Satcliffe  shot. 
5  10-inch  Dana  shot. 
50  9-inch  Eureka  shot. 
5  10-inch  Eureka  shot. 
100  3-inch  Hotchkiss  shot. 
1, 168  1.5-inch  Hotchkiss  shells' 
2  CRD 
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50  3-ioch  Hotchkiss  shells. 
25  3-iDch  Hotchkiss  case. 
38  l|-iDch  Hotchkiss  case. 
25  3-iDch  Hotchkiss  canister. 
uO  12-ponuder  shells. 
900  sabots,  various. 

Class  VI. 

2, 497  Springfield  carbines,  caliber  .45. 
2, 913  Springfield  rifles,  caliber  .45. 
1,500  Springfield  "cadet"  rifles,  caliber  .45. 
140  Sringfield  ofiQcers'  rifles,  caliber  .45. 
1  Peabodj'-Martini  rifle. 
1  Winchester  rifle,  caliber  .44. 
16  double-barreled  shot-guns. 
2, 003  Colt's  revolvers,  caliber  .45. 
5, 003  Schofleld's  Smith  &  Wesson  revolvers,  caliber  .45. 
44  fencing-muskets  and  bayonets. 
30  fencing-swords. 
131, 930  spare  parts  for  small-arms. 

Class  VII. 

3  sets  cavalry-accouterments. 

4, 247  sets  infantry  equipments. 

1, 000  graduated  felt  saddlecloths. 
11,504  saddle-blankets. 
10, 923  curry-combs. 
12, 500  sets  knives,  forks,  and  spoons. 

8, 038  meat-ration  cans. 
88, 911  parts  of  infantry -equipments. 
59, 664  parts  of  cavalry-accouterments. 
44,  798  parts  of  borse-equipuieuts. 
32, 762  appendages  for  small-arms. 

Class  VIII. 

31, 464  cartridge-bags,  filled,  various. 
43,  111  cartridge-bags,  empty,  various. 
5, 487, 456  metallic  ball-cartridges,  caliber  .45. 
015, 313  metallic  blank  cartridges,  caliber  .45. 
500  metallic  ball-cartridges,  caliber  .44. 
5, 500  lead  balls,  caliber  .45. 
4, 675  canister  for  1-incb  Catling  gnus. 
1, 500  pounds  powder. 
],  000  electric  cannon -primers. 
223, 000  cartridge-primers. 
1, 000  percDSsion-caps. 
250  Hotchkiiis  percussion-fuses. 
133  fuses,  experimental,  various. 
1, 000  specimens  cartridge-cases  and  bullets,  caliber  .45. 


53  blocks,  various. 
2  handcarts. 
10  chock-handles. 


Class  IX. 
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1  densimeter. 

i  platforms  for  siege-carriages. 
10  rollers,  long. 

4  screens  for  targets. 
10  shilting-planks. 
16  skids. 

2  slings,  rope. 

2  target-frames. 
14  trace-ropes. 
2  trunnion-loops. 
1  rheostat. 

1  printing-press. 

Miscellaneous. 
546  arm-chests. 
14  aprons,  smith's. 

2  ambnlance-wagons. 

2  ambulance  water-kegs. 
7, 241  boxes,  packing,  wood. 
1, 227  boxes,  packing,  tin. 
120  bolts  and  nuts,  various. 
41, 993  pounds  barrel-molds. 
637  cans,  tin. 
1  cartridge-gauging  machine. 
1  cartridge-weighing  machine. 
1  punch-straightening  machine. 
1  pressure-dynamometer.  • 

1  dynamometer,  Benton's. 

1  eprouvette  for  cartridges.  ;' 
228  pounds  fulmiaate  of  mercury. 

2  hoisting-machines. 

4  sets  harness  for  post. 
105  boxes  leatber-bla«king. 

27  gallons  lacker. 

10  star-gauge  rings  and  points. 
175  cast-iron  heating-stoves  for  quartermaster's  department. 

3  tripods  for  Bonleng6  chronograph. 
225  pounds  black  wax. 

20, 183  pounds  paint. 
4, 937  tools  and  utensils,  various. 
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APPENDIX  B. 

Statement  of  ordnance  and  ordnance  stores  issued  to  the  Regular  Army  and 
to  posts  during  the  year  ending  June  30, 1877. 

Class  J. 

19  Gatling  guns,  caliber  .45. 
2  Gatling  guns,  caliber  .50. 

1  Gatling  gun,  caliber  1  inch. 
11  3-incb  rifled  guns. 

2  4^-iDch  rifled  guns. 

4  8-inch  rifled  guns. 

1  8-inch  siege-howitzer. 

2  8-inch  siege-mortars. 

2  10-ponnder  Parrott  guns. 

10  12-pounder  bronze  guns. 

7  12-poander  mountain-howitzers. 
1  24-pounder  Coehorn  mortar. 

Class  II. 

24  Gatling-gnn  carriages. 

1  Gatling-gan  caisson. 

15  3-inch-gun  carriages  and  limbers. 

11  3-inch-gun  caissons  and  limbers. 

3  4^-inch-gun  carriages  and  limbers. 

2  8-inch  siege-howitzer  carriages  and  limbers. 
2  8-inch-mortar  beds. 

2  10  pounder  Parrott-gnn  carriages  and  limbers. 
13  12-pounder-gun  carriages  and  limbers. 

3  12-pounder-gnn  carriages  without  limbers. 
2  12-pounder  mountain-howitzer  carriages. 

5  12-pounder  prairie-howitzer  carriages  and  limbers. 
II  12-pounder-gan  caissons  and  limbers. 

1  24-poQnder  Coehorn-mortar  bed. 
1  battery-wagon  and  limber. 
.7  cavalry-forges. 

Class  III. 

17  sets  of  harness  for  near  horse. 
17  sets  of  harness  for  off  horse. 
34  sets  of  harness  for  2  lead-horses. 
33  sets  of  harness  for  2  wheel-horses. 

8  sets  of  harness  for  draught-horse. 


747  3-incb  canister. 
591  3-inch  case-shot. 
l,722  3inch  shell. 
136  3-inch  shot. 
100  4^  inch  shell. 
50  4^Juch  shot. 


Class  IV. 
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25  9- inch  shot. 
236  15-inch  shot. 
120  10-pounder  case-shot. 
180  10-pounder  shell. 

96  10-pounder  shot. 

96  12-pounder  case-shot. 
146  12-pounder  shot. 
100  30-pounder  shell. 

59  100-pounder  shell. 

Class  V. 

73  3-incb  canister. 
163  3-inch  case-shot. 
1, 090  3-inch  shell. 
120  3-inch  shot. 

18  8-inch  siege-howitzer  canister. 

55  6-pounder  gun  case-shot. 
180  10  pounder-gun  canister. 
927  12-pounder-gun  canister. 
925  12-pounder-gun  case-shot. 
1, 178  12-pounder- gun  shell. 
170  12-pounder-gun  shot. 
438  12-pounder-howitzer  canister. 
314  12-ponnder- howitzer  case-shot. 
572  12-pounder-howitzer  shell. 

Class  VI. 

578  Sharps'  carbines,  caliber  .50. 
3,  995  Springfield  carbines,  caliber  .45. 
583  Springfield  rifles,  caliber  .50. 
140  Springfield  muskets,  caliber  .58. 
3, 575  Springfield  rifles,  c^iber  .45. 
20  smooth-bore  muskets,  caliber  .69. 
3  double-barrel  shot-guns. 
2, 777  Colt's  revolvers,  caliber  .45. 
2  Colt's  revolvers,  caliber  .44. 
110  Bemington  revolvers,  caliber  .44. 
2, 695  Schofield's  Smith  &  Wesson  revolvers,  caliber  .45. 

5  artillery-sabers 
2, 579  cavalry-sabers. 
109  musician's  swords. 
22  non-commissioned  oflicer's  swords. 
1,377  trowel-bayonets. 

Class  VII. 

25  artillery-saber  belts  and  plates. 
230  cavalry-saber  attachments. 
5, 361  cavalry-saber  belts. 
5, 392  cavalry-saber-belt  plates. 
3, 555  cavalry-saber  knots. 
3, 220  carbine-cartridge  boxes. 
3, 737  carbine-cartridge  pouches. 
6, 002  carbine-slings. 
5, 428  carbine-sling  swivels. 
4, 490  pistol-cartridge  pouches. 
6, 714  pistol-holsters. 
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1, 519  sets  of  infantry-equipments,  complete. 
4, 316  bayonet  scabbards,  steel. 
1, 242  bayonet  scabbards,  trowel. 
1, 155  brace-yokes. 
15, 926  canteens  and  straps. 
5, 613  cartridge-belts. 
1, 490  cartridge-blocks. 
245  cartridge-block  carriers. 
720  cartridge-boxes,  No.  1. 
302  cartridge-boxes.  No.  2. 
4, 247  cartridge-boxes,  caliber  .45. 
498  cartridge-boxes,  caliber  .58. 
34  cartridge-box  belts. 
34  cartridge  box-belt  plates. 
484  cartridge-box  plates. 
710  cartridge-loops. 
197  carrying-braces. 
4, 181  clotbing  bags  and  straps. 
2, 144  coat-straps. 

136  frogs,  sliding. 
4, 253  gun-slings. 
14, 244  haversacks. 
8, 468  meat-ration  cans. 
5, 135  sets  knives,  forks,  and  spoons. 

63  sword-belts  and  plates,  non-commissioned  officer's  and  musi- 
cian's. 
1, 388  scabbards  for  intrenching-tools.  ' 

1, 391  steady -straps. 
4, 122  tin  cups. 
995  valises. 

25  waist-belts  and  plates,  non-commissioned  officer's  and  musi- 
cian's. 
3, 340  waist-belts,  private's. 
3, 342  waist-belt  plates,  private's. 
7, 306  bridles,  curb. 
5, 932  bridles,  watering. 

845  carbine-sockets. 
10, 889  curry-combs. 
2, 398  girths. 
9, 521  halters. 
9, 521  halter-straps. 
13, 652  horse-brushes. 

330  horse-covers. 
12, 868  lariats. 
5, 195  links. 
9, 818  nose-bags. 
8, 836  picket-pins. 
G,  264  saddles. 
6, 244  saddle-bags. 
5, 978  saddle-blankets,  blue. 
5, 903  saddle-blankets,  gray. 
230  saddle-blankets,  red. 
3, 286  saddle-cloths,  felt. 
8, 667  side  lines. 
14, 693  spurs. 
lb,  076  spur-straps. 
7)  537  sarciugh-a. 
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Class  VIII. 

11, 500  revolver  ball-cartridges,  caliber  .44. 
727, 444  revolver  ball-cartridges,  caliber  .45. 
72, 700  revolver  blank  cartridges,  caliber  .45 
1, 936, 660  carbine  ball-cartridges,  caliber  .45. 
3, 071, 000  rifle  ballcartridgeB,  caliber  .45. 
129, 700  carbine  and  rifle  blank  cartridges,  caliber  .45. 
136,000  carbine  ball-cartridges,  caliber  .50. 

9, 100  carbine  and  rifle  blank  cartridges,  caliber  .50. 
100, 800  Spencer  carbine  ball-cartridges,  caliber  .50. 
125, 550  rifle-ball  cartridges,  caliber  .50. 
40, 000  elongated-ball  cartridges,  caliber  .58. 
•       2, 800  Gatling  ball-cartridges,  caliber  1  inch. 
1, 300  Gatling  canister,  caliber  1  inch. 
1, 000  percussion-caps,  pistol. 
25  pounds  buck-shot. 
250  felt  wads  for  shot-gun. 

Ammunitian  for  field-guns. 

2, 414  blank  cartridges,  ^-pound  charge. 
780  blank  cartridges,  1-pound  charge. 
11, 665  blank  cartridges,  3-inch  gun. 
5, 705  blank  cartridges,  6pounder  gun. 
7, 950  blank  cartridges,  12-pounder  gun. 
11, 950  blank  cartridges,  12-pounder  howitzer. 

12  blue-lights. 
83, 224  friction-primers. 
3,  735  fuses,  assorted. 
22, 800  pounds  cannon-powder. 
5, 000  pounds  mammoth  powder. 

200  pounds  mealed  powder. 
25, 342  pounds  mortar-powder. 

103  pounds  musket  and  rifle  powder. 
57  signal-rockets. 


24 
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APPENDIX  C. 


Apportionment  of  arms  for  the  fiscal  year  ending  June  30,  1877,  under  the 
liiw  of  180S  for  arming  and  equipping  the  militia,  as  atnended  by  the 
serenih  section  of  the  act  approved  March  3, 1853,  and  regulations  estab- 
lished in  conformity  therewith. 


States  and  Territorius. 


Alabama 

Arkansas . 

C»liforuia 

Colorado 

Connecticut 

Uflaware...... .. 

Florida 

(irorgia 

Illinois 

Indiana.. 

Iowa 

Kaui^as 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusettii 

MicUiguu 

Minnesota 

Mississippi 

Missouri 

Nebraska 

Nevada... 

New  Hanipsbire . 

Ni' w  Jersey 

New  York 

North  Carolina 

Ohio 

<  >rej;on 

Pennsylvania  

Hhode  Island 

Sonth  Carolina 

Tennessee 

'I'l'xas 

Vennout 

Vii;;ii)ia , 

West  Virginia 

Wisconsin 

Arizona  Territory" 

Dakota  Territory* 

Idalio  Territory" 

Montana  Territory" 

New  Mexico  Territory*. 

Utah  Territory* 

Washington  Territory'  , 
Wyoming  Territory*  ... 
Di.->trict  of  Columbia  ... 


Total . 
j"rei;:ht,  i!tc. 


No.ofSea- 

ators  and 

Money- 

Repreeeo- 

value. 

tatlves. 

10 

14,797  85 

6 

2,878  71t 

6 

2,W8  71 

3 

1,4:»  36 

6 

2,878  71 

3 

1,439  36 

4 

1,919  14 

11 

5,277  64 

21 

10,075  49 

15 

7, 196  78 

11 

5,277  64 

6 

2,388  93 

12 

5,757  42 

8 

3.838  28 

7 

3,358  50 

•  8 

3,838  28 

13 

6,237  21 

11 

5,277  64 

5 

2,398  93 

8 

3,838  28 

15 

7, 196  78 

3 

1,439  36 

3 

1,43!)  36 

5 

2,398  93 

9 

4,318  06 

35 

16,792  48 

10 

4,797  85 

22 

10,555  27 

3 

1,439  36 

29 

13,913  76 

4 

1,919  14 

7 

3,358  50 

12 

5,757  42 

8 

3,838  28 

5 

2,398  93 

11 

5,277  64 

5 

2,398  93 

10 

4,797  85 

3 

1,439  36 

3 

1, 439  36 

3 

1,439  36 

3 

1,439  36 

3 

1,439  36 

3 

1,439  36 

3 

1,439  36 

3 

1,439  36 

3 

1,439  36 

396 

189,995  00 

11,005  00 

•iOO.OOO  00 

'ApiHirtionnieiit  according  to  the  first  paragraph  of  the  President's  regulation  of 
April  SO,  l^ix). 
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APPENDIX  D. 

Stut^nnent  of  ordnance,  ordnance-stores,  cfcc,  distributed  to  the  luilitia  from 
July  1, 1876,  to  June  30,  1877,  under  the  law  of  ISOS,  as  amended  by  tlie 
seventh  section  of  the  act  approved  March  3,  1855.  v 

Class  I. 

2  Gatling  guns,  10-barreled,  caliber  .45.  long. 
1  Gatling  gnn,  5-barreled,  caliber  .45,  new  model. 
8  3-incb  wrought-iron  rifled  guns. 

1  10-pounder  Parrott  gun,  2.9-iuch  bore. 
8  3.3  inch  Parrott  guns. 

8  light  12-pounder  bronze  guns. 

Class  II. 

2  carriages  and  limbers  for  Gatling  guns. 

8  carriages  and  limbers  for  3-incb  rifled  guns. 

1  carriage  and  limber  for  10-pounder  Parrott  gun. 
8  carriages  and  limbers  for  light  12-poander  gnus. 
4  caissons  and  limbers  for  3-inch  rifled  guns. 

2  caissons  and  limbers  for  10-pounder  Parrott  guus. 
4  caissons  and  limbers. 

Class  III. 

I 

36  sets  artillery-harness,  2  horses,  lead. 
24  sets  artillery  harness,  2  horses,  wheel. 
16  artillery-whips. 
45  feed-cases  for  Gatling  guns. 
12  gunner's  haversacks. 
12  gunner's  poaches. 
2  gunner's  gimlets. 
10  handspikes,  trail,  for  field-guns. 
72  harness-sacks. 
34  lanyards  for  friction-primers. 
14  pole-pads. 
14  pole-straps,  pairs. 
12  priming-wires,  field. 

6  pendulum  bausses  for  12-pounder  gun.  "  "> 

19  pauliiis,  12  by  15  feet. 

2  prolouges.  " 

12  sponges  and  rammers  for  3-inch  rifled  gun. 

20  sponges  and  rammers  for  light  12-pounder  gun. 

7  sponges  and  rammers  for  lOpouuder  Parrott  gun. 
12  sponge-covers  for  3-iuch  rifled  gun. 

20  sponge-covers  for  12-ponuder  gun. 

2  tompions  for  12  pounder  gun. 
34  thumb-stalls. 
12  tube-pouches. 
10  vent-covers,  field-guns,  old  pattern  leather  straps. 

2  vent-punches. 
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Class  V. 

96  3-iDcb  solid  shot. 

96  3-inch  case-shot. 

32  3-inch  shell. 

32  3-inch  canister. 
400 12-ponnder  solid  shot,  fixed. 
320  12-ponnder  spherical  shot,  fixed. 

80  12-i)ouuder  shell,  fixed. 

Class  VI. 

3, 371  Springfield  rifles,  caliber  .60,  models  1866  and  1863. 
4, 788  Springfield  rifles,  caliber  .45. 

744  Springfield  "  cadet"  rifles,  caliber  .45. 
2  Springfield  rifles,  (officers'  model,)  caliber  .45. 
2,  765  Spencer  carbines,  caliber  .50. 

190  Springfield  carbines,  caliber  .45. 

192  Colt's  revolvers,  caliber  .45. 
2, 002  SchofieUl's  Smith  &  Wesson  revolvers,  caliber  .45. 
14  officers'  swords,  with  two  scabbards. 

287  non-commissioned-officers'  swords. 

150  light-cavalry  sabers. 

156  light-artillery  sabers. 

Class  VII. 

6, 360  bayonet-scabbards,  steel. 

822  bayonet-scabbards,  leather. 
4, 110  cartridge-boxes,  caliber  .45. 
3, 592  cartridge-boxes,  caliber  .58. 
60  carbine-cartridge  pouches. 
60  carbine  slings  and  swivels. 
5, 543  gnn-slings. 
550  non-commissioned  oflScers'  waist-belts  and  plates. 
250  non  commissioned  officers'  shoulder-belts  and  plates. 
334  saber-belts  and  plates. 
197  saber  knots. 
1  set  infantry-equipments,  pattern  1872. 
1  set  infantry-equipments,  pattern  1874. 
6, 002  waist-belts  and  plates,  privates. 
27  artillery-halters. 
9  artillery-halt«r  straps. 
52  curb-bridles. 
2, 532  cavalry-saddles. 
20  saddle-flaps. 
20  sweat-leathers. 
25  saddle-blankets. 
66  spurs  and  straps. 
4  surcingles. 

Class  VIII. 

33, 000  rifle  ball-cartridges,  caliber  .45. 
9, 000  rifle  blank-cartridges,  caliber  .45. 
119,350  rifle  ball.cartridges,  caliber  .50. 
17, 500  carbine  ball-cartridges,  caliber  .60. 
12, 500  carbine  ball-cartridges,  caliber  .45. 
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13, 400  revolver  ball-cartridges,  caliber  .45. 
1, 250, 000  Henry  carbine  ball-cartridges,  caliber  .44. 
32  12-pounder-gan  cartridges,  blank. 
300  10-pounder-gun  cartridges,  blank. 
7, 400  friction-primers. 

300  pounds  cannon-powder. 
2, 000  ponnds  mortar-powder. 

25  pounds  musket  and  rifle  powder. 

2  pounds  quick-match. 
36  yards  slow-match. 
72  port-fires. 

Parts  for  Springfield  breecA-loading  rifle  and  carbine. 

39  tumblers. 

15  ramrods. 

15  upper  bands. 

15  lower  bands. 

15  sears. 

15  bridles. 

15  upper-band  springs. 

15  lower-band  springs. 

15  stocks,  walnut. 

15  swivels,  mainspring. 

15  ejector  spring  spindles. 

4  side  screws. 

2  breech-screws. 
30  rear  sights,  complete. 
10  locks. 
10  hinge-pins. 

2  pounds  wheel-grease. 

12  pounds  paint,  lead-color. 

3  ponnds  paint,  black. 
20  pounds  paint,  olive. 

4  paint- brushes. 
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APPENDIX  E. 

Statement  of  ordnance,  ordnance-stores,  dec,  distributed  to  the  colleges  from 
July  1, 1876,  to  Jwie  30, 1877,  under  the  joint  resolution  of  May  4, 1870. 

Class  I. 
8  G-poauder  bronze  guns. 

Class  II. 

8  6pouDder-gun  carriages  and  limbers. 
2  6-pounder  caissons  and  limbers. 

■    Class  III. 

8  gunners'  haversacks. 

8  handspikes,  trail. 
16  lanyards. 

8  priming- wires. 

6  paulins,  12  by  15  feet. 
16  sponges  and  rammers. 
16  sponge- covers.  . 

16  thumb-stalls. 

8  tabe-ponches. 

8  vent  covers. 

Class  VI. 

925  Springfield  "cadet "  rifles,  caliber  .45. 
58  non-commissioned  officers'  swords. 
8  musicians'  swords. 

Class  VII. 

625  bayonet-scabbards,  steel. 
350  bayonet-scabbards,  leather. 
1, 125  cartridge-boxes,  caliber  .45,  pattern  1874. 

58  non-commissioned-officers'  shoulder-belts  and  plates. 
8  musiciaus'  shoulder-belts  and  plates. 
1,  225  waist-bolts  and  plates. 

Class  VIII. 

100  blank  cartridges  for  12-ponnder  gun. 

700  blank  cartridges  for  6-pounder  gun. 
1, 400  friction-primers. 

6, 000  ball-cartridges,  caliber  .45.  . 

6, 000  blank  cartridges,  caliber  45. 
5,  700  ball-cartridges,  caliber  .50. 
4, 000  blank  cartridges,  caliber  .50. 
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APPENDIX  F. 

Statement  of  crdnance  stores,  &e.,  distributed  to  the  Territories  and  States 
bordering  thereon  front  July  1, 1876,  to  June  30, 1877,  under  the  joint 
resolutions  of  July  3, 1876,  and  March  3, 1877. 

2,832  Springfield  inaskets,  caliber  .50. 

15  Remington  muskets,  caliber  .50. 
1  Ward-Burton  musket,  caliber  .50. 
1,060  Sharps  carbines,  caliber  .50. 
1,006  carbine-slings  and  swivels. 
2,353  cartridge-boxes. 

k)  cartridge-box  belts. 
1,332  bayonetscabbards. 
1,832  gun-slings. 
2,848  waist-belts  and  plates. 
102,500  metallic  ball-cartridges,  caliber  .50. 


30 


EEPOET   OF   THE   CHIEF   OF   ORDNANCE. 
APPENDIX.  G, 


Showing  stations  and  duties  of  the  officers  of  the  Ordnance  Department  on 
the  30t7i  day  of  June,  1877. 


Bank  and  iiamv. 

Duty. 

BIIIGADIKR-GENEIIAL. 

StuiiIiuD  v.  BentSt 

Cbief  of  Ordnance. 

COLONELS. 

1 

2 
3 

P.  V.  Hafrnor.  bvt.  brig,  gon 

F.  D.  Calleader,  bvt.  brig.  gen.. 
T.  T.  S.  Laidley,  brevet 

LIBUTKXAST-COLOSELS. 

Commanding  the  Watervliet  Arsenal.     * 

Commanding  the  Augusta  Arsenal. 

Commanding  the  Watertown  Arsenal,  and  Pres- 
ident of  the  United  States  Board  to  teat  Iron, 
Steel,  &c. 

1 

2 

I 

J.  G.  Benton,  brevet  colonel 

J.  McNatt,  brevet  colonel 

J.  McAllister,  brevet  colonel 

S.  Crispin,  btevet  colonel 

M.YJORS. 

Commanding  the  National  Armory. 

Commanding  the  Washington  Arsenal. 

Commanding  the  Benicia  Arsenal. 

Commanding  the  New  York  Agency,  Chief  Ord- 
nance Officer,  Division  of  the  Atlantic,  Presi- 
dent uf  the  Ordnance  Board  and  Construotor 
of  Ordnance. 

1 

J.  W.  Todd 

Commanding  the  Saint  Lonis  Arsenal. 

Member  of  the  Ordnance  Board.  - 

Commanding  the  New  York  Arsenal,  and  mem- 
ber of  the  Ordnance  Board. 

Commanding  the  Frankford  Arsenal. 

Couimandiug  the  Allegheny  Arsenal. 

Commanding  the  Rock  Island  Arsenal. 

Instructor  of  Ordnance  and  Gunnery,  Militaiy 
Academy. 

On  duty  in  the  office  of  the  Chief  of  Ordnance, 
and  Chairman  of  Executive  Departments 
Board,  International  Exhibition  1876. 

Commanding  the  Fort  Monroe  Arsenal. 

Commanding  the  Kennebec  Arsenal. 

2 
3 

4 
5 
6 
7 

T.  J.  Treadwell,  bvt.  lieut.  col.. 
T.  G.  Baylor,  brevet  colonel 

J.  M.  Whittemore,  brevet 

A.  K.  Buffington,  brevet 

D.  W.  Flagler,  bvt. lieut. col.... 
A.  Mordecai,  bv.t.  lieut.  col 

8 

S.  C.  Lyford,  bvt.  lieut.  col 

F.  H.  Parker,  brevet 

10 

J.P.Farley 

CAPTAINS. 

1 

L.  S.  Babbitt,  brevet 

Chief  Ordnance  Officer,  Department  of  the  Co- 
lumbia. 

'? 

3 

Commanding  the  Indianapolis  Arsenal. 

4 

J.  H.  Rol'ins,  brevet 

5 

Commanding  the  San  Antonio  Arsenal,  and  Chief 

Ordnance  Officer  Department  of  Texas. 
Chief  Ordnance  Officer  Department  of  the  Soath. 
Assistant,  National  Armory. 

6 

7 

8 

J.  R.  McGinness,  brevet  major.. 

G.  \V.  McKee,  brevet  major 

F.  H.  Pliipps,  brevet 

<) 

J.  W.  Eeilly,  brevet 

10 
11 
19 

G.  D.  Ramsay,  jr.,  brevet 

J.  A.  Kress,  brevet  major 

O.  E.  Michaelis,  brevet 

Assistant,  ludianapolis  Arsenal. 

Commanding  the  Vancouver  ArsenaL 

Chief  Ordnance  Officer  Department  of  Dakota. 

Chief  Ordnance  Oflicer  Department  of  the  Gulf. 

Chief  Ordnance  Officer  Department  of  the  Platte, 
on  temporary  duty  with  Powell's  geological 
survey  of  the  Rocky  Mountain  region. 

13 

14 

C.  E.  Duttou 
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Appendix  G,  thotcing  stations  and  duties  of  officers,  &c. — Goutiuned. 


Rank  aud  name. 

Duty/ 

IS 

J.  O.  Botler 

Assiittunt.  Watervliet  ArseDal. 

10 

C.Bryant.. ......  

Assistant  to  the  Constructor  of  Ordnance. 

17 

M.  L.  Poland,  brevet...- 

AssJHtant,  Benicia  Antenal. 

18 
1«» 

A.  L.  Vamey 

J.  C.  Clifford  .... .... .. .... .... 

Chitif  Onluuuce  Officer  Department  of  the  Mis- 
souri. 
Assistant,  Rock  Island  Arsenal. 

■vo 

E.  M.  Wright 

Assistant,  Franktbrd  Arsenal. 

1 

K1K8T  UBUTBKANTS. 

J.  E.  Greer 

Assistant,  National  Armory. 

'f 

;? 

C.  Shaler,'jr 

Assistant  lustructor  of  Ordnance  and  Gunnery, 

Military  Academy. 
Assistant,  Frankford  Arsenal. 

4 
5 

H.  Metcalfe 

W.  8.  Starring. 

6 

C.  8.  Smith 

Assistant,  New  York  Agency. 
Acting  Assistant  Professor  of  Mathematics,  Mili- 
tary Academy. 
Assistant,  Frankford  Arsenal. 

7 

S.E.  Blunt 

8 

F.  Heath 

q 

D.M.Taylor 

Assistant,  Rock  Island  Arsenal. 

10 

D.  A.  Lvle 

Assistant,  National  Armory,  and  on  special  duty 
eiperimenting  with  Life-Saving  Apparatus,  &c. 
Assistant,  Rock  Island  Arsenal. 

11 

J.  Rockwell,  jr 

19 

W.  B.  Weir 

Assistant,  Watervliet  Arsenal. 

i:l 

J.  C.  Ayres 

On  temporary  doty  as  Chief  Ordnance  Officer, 

Department  of  the  Platte. 
Assistant,  Allegheny  Arsenal. 

14 

M.  W.  Lyon 

ir> 

C.  W.  Whipple 

ifi 

A.  H.  RuseeU 

Acting  Assihtant  Professor  of  Philosophy,  Mili- 
tary Academy. 

On  duty.  National  Armory. 
In  ohaige.  Fort  Union  Arsenal. 
On  duty,  Watertown  Arsenal. 
On  sick  leave. 

On  duty.  Fort  Monroe  Arsenal. 
On  duty,  Rock  Island  Arsenal. 
On  duty,  Beuicia  Arsenal. 
Oil  duty,  Wa.shington  Arsenal. 
On  (lutv.  ^Vtttervliet  Arsenal. 

ORDNANCK-STOREKBEPK  US. 

(Nol  in  the  line  of  promotion.) 

W.  R.  Shoemaker,  captain 

E.  D.  Ellsworth,  captaiu 

A.  S.  M.  Morgan,  captain 

F.  Whvte.  cantaia ........ 

]D*  «J.  YouDff.  cantain. .... ...... 

M.  J.  Grealiah.  oaotaiu ... .. . 

On  dnty,  Augusta  Arsenal. 
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List  of  ordnance  stations  and  officers  on  duty  thereat. 


10 
11 


12 
13 
14 
15 

16 

17 

18 
19 

ao 

21 
22 


23 


Ordnance  stations. 


Ordnance  OfBoe D.C. 

Allegheny  Arsenal Pa... 

Angasta  Arsenal Ga  . 

Benicia  Arsenal Cal  ... 

Fort  Monroe  Arsenal Va . . 

Fort  Union  Arsenal N.  Mcx 

Frankford  Arsenal Fa  . 

Indianapolis  Arsenal Ind  . 

Kennebec  Arsenal Me.... 

National  Arniory Mass.. 


Pikesville  Arsenal Md .. .. 

Rock  Island  Arsenal 111... 

Saint  Lonis  Arnennl Mo. 

San  Antonio  Arsenal Texas 

Vancouver  Arsenal W.  T. 

Washington  Arsenal D.  C . 

Watertown  Arsenal Mass . 

Watervliet  Arsenal N.  Y 

Now  York  Agency N.  Y 

New  York  Arsenal i  N.  Y 

United  States  Military  Acad-  N.  Y  ., 
eniy. 

The  Ordnance  Board 


State. 


Military    Department   and 
Division  Headquarterp. 


Special  Orduanco  Service. 


Officers  on  daty. 


Brig.  Gen.  8.  V.  Ben^t,  Maj.  S.  C.  Lyford. 
Maj.  A.  R.  Baffiugton,  First  Llent.  M.  W.. 

Lyon. 
Col.  F.  D.  Callender,  Cant.  H.  J.  Grealish,. 

O.  8.  K. 
Lient.  Col.  J.  McAllister,  Capt.  W.  A.  Matye,. 

Capt.  M.  L.  Poland,  Capt.  W.  H.  Bexford, 

O.  S.  K. 
Maj.  F.  H.  Parker,  Capt.  W.  Adams,  0. 8.  K.. 
Capt.  W.  R.  Shoemaker,  O.  8.  K. 
Ms^.  J.  M.  Whittemore,  Capt.  E.  M.  Wright, 

First  Lieut.  H.  Metcalfe,  first  Lieut.  F.. 

Heath. 
Capt.  I.  Arnold,  jr.,  Capt.  G.  D.  Ramsay,  Jr> 
Maj.  J.  P.  Farley. 
Lieut.  Col.  J.  G.  Benton,  Capt.  George  W.. 

McKee,  First  Lieut.  J.  E.  Greer,  First 

Lient.  D.  A.  Lyle,  Maj.  E.  Ingersoll,  O. 

8.K. 
In  charge  of  a  Sergeant  of  Ordnance. 
Maj.  D.  W.  Flagler,   Capt.  J.   C.  Clifford, 

First  Lient.  D.  M.  Taylor,  First  Lieut. 

J.  Rockwell,  jr.,  Capt.  A.  8.  M.  Morgan, 

0.  S.  K. 
Maj.  J.  W.  Todd. 
Capt.  C.  Comly. 
Capt.  J.  A.  Kress. 
Lieut.  Col.  J.  McNutt,  Capt.  F.  Wbyte,  O. 

S.  K. 
Col.  T.  T.  S.Laid1eT,  First  Lient.  J.  Pitman, 

Capt.  B.  H.  Gilbreth,  O.  S.  K. 
Col.  P.  V.  Hagner,  Capt  J.  H.  Rollins,  Capt. 

J.  G.  Butler,  First  Lieut.  W.  B.  Weir,  Capt. 

D.  J.  Yonng,  O.  S.  K. 
Lieut.  Col.  8.  Crispin,  First  Lieut.  C.  S. 

Smith. 
Maj.  T.  G.  Baylor. 
Miij.  A.  Mordecai,  First  Lient.  C.  Sbaler,  jr.. 

First  Lient.  S.  E.  Blunt,  First  Lieut.  A.  H. 

Russell. 
Lient.  Col.  S.  Crispin,  Maj.  T.  J.  Treadwell, 

Mnj.  T.  G.  Baylor,  Capt.  F.  H.  Phipps. 
Lient.  Col.  S.  Crispin,  Capt.  L.  S.  Babbitt, 

Capt.  C.  Conilv,  Capt.  J.  R.  McGinness, 

Capt.  J.  W.  Reillv,  Capt.  O.  E.  Michaelis, 

Capt.  William  Prince,  Capt.  C.  E.  Dnt- 

ton,  Capt.  A.  L.  Varnoj,  First  Lieut.  J.  C. 

Avre«. 
Cnpt.  C.  Bryant,  First  Lieut.  W.  S.  Starring, 

First  Lieut.  D.  A.  Lyle,  First  Lieut.  C.  W. 

Whipple. 
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APPEIfDIX  H. 

A  HISTORY  OF  THE  ROCK  ISLAND  ARSENAL  FROM  ITS  ESTABLISHMENT 
IN  1863  TO  DECEMBER,  1876,  AND  OF  THE  ISLAND  OF  ROCK  ISLAND,  THE 
SITE  OF  THE  ARSENAL,  FROM  1804  TO  1863;  PREPARED,  UNDER  THE 
INSTRUCTIONS  OF  BRIG.  GEN.  STEPHEN  V.  BENET,  CHIEF  OF  ORDNANCE, 
U.  8.  ARMY.  BY  MAJOR  D.  W.  FLAGLER,  ORDNANCE  DEPARTMENT, 
BREVET  LIEUTENANT-COLONEL,  U.  8.  ARMY. 

Book  Island  Arsenal,  III.,  March  13, 1877. 
Brigadier-General  S.  V.  Ben^t, 

Chief  of  Ordnance,  U.  8.  Army,  Washington,  B.  C. : 
SiB:  la  obedience  to  yonr  instructions  I  have  prepared,  and  have  the 
honor  to  transmit  herewith,  a  history  of  the  Rock  Island  arsenal  from 
its  commencement  till  December,  1876,  inclading  also  a  history  of  the 
island  of  Bock  Island  from  the  time  it  was  acquired  by  treaty  with  the 
Indians  in  1804. 

In  preparing  this  history  I  have  endeavored  to  record  all  that  is  now 
or  may  hereafter  become  interesting  as  matter  of  history;  to  record 
and  place  in  convenient  form  for  reference  all  information  in  regard  to 
the  arsenal  that  the  Department  or  officers  stationed  at  the  arsenal  can 
ever  require ;  to  exhibit  the  present  status  of  the  work  and  show  some 
of  the  laws  and  influences  that  are  favorable  or  deleterious  to  its  pros- 
perity ;  and  particularly  to  record  and  explain  all  successes  and  failures 
encountered,  in  order  to  mabfe  the  book  as  valuable  as  may  be  for  refer- 
ence and  guidance  in  the  prosecution  of  similar  work  hereafter. 
Very  respectfully,  your  obedient  servant, 

D.  W.  FLAGLER, 
Major  of  Ordnance,  Commanding, 


Chapter  I. 


HISTORY  OF  THE  ISLAND  OP  EOCK  ISLAND  PttOJI  1804  TO  ITS  OCCU- 
PATION BY  THE  ORDNANCE  DEPARTMENT,  UNITED  STATES  ARMY,  FOE 
AN  AEMOET  AND  AESENAL,  IN  1863. 

General  Harrison's  treaty  with  the  Sac  and  Fox  tribes  of  Indians  in  1804 — ^Treaty  not 
signed  by  Black  Hawk — He  refased  to  keep  it — Various  opinions — Condition  of  the 
country  in  1812 — Hostile  Indians — General  Clark's  expedition,  war  of  1812 — Fight  of 
Americans  under  Captain  Yeizer  with  the  British  and  Indians  nnder  Colonel  McCay — 
General  Benjamin  Howard's  command — Capt.  John  Campbell's  expedition — Maj, 
Zachary  Taylor's  engagement  with  the  British  and  Indians  at  Rock  River — Fort  at 
I'rairie  dn  Chien  captured  by  the  British — Close  of  the  war  of  1812 — Col.  Thomas  A. 
Smith  and  troops  landed  on  Rock  Island  in  1816 — Construction  of  fort  commenced  by 
Colonel  Lawrence,  Eighth  Infantry — Description  of  Fort  Armstrong — Extract  from 
speech  by  Black  Hawk— Cause  of  hostility  on  the  part  of  the  Indians — Black  Hawk 
war — Keokuk  and  tribe  move  to  the  Iowa  River,  1828 — Lands  at  Rock  Island  surveyed 
and  sold  by  United  States,  1823 — Black  Hawk  and  bands  refuse  to  leave — Black 
Hawk  wants  settlers  to  leave,  1831 — Governor  Reynolds  marches  with  1,600  volun- 
teers to  Rock  Island — General  Gaines  goes  from  Saint  Louis  to  Rock  Island  with  the 
^Sixth  United  States  Infantry— Talk  between  Gaines  and  Black  Hawk— Gaines  and 
Iteynolds  join  forces  near  mouth  of  Rook  River,  1831— Black  Hawk  leaves  village- 
Treaty  of  peace  signed  by  Black  Hawk  June,  1831 — Black  Hawk  breaks  treaty — Re- 
crosses  river  April,  1832— Oeneral  Atkinson  goes  to  Rock  Island  with  First  United 
States  Infantry — GovemoT  Reynolds,  with  2,000  volunteers,  marches  to  Rock  Island — 
Eminent  men  in  this  expedition — Attempt  to  capture  Fort  Armstrong  by  Indians — 
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Keasons  for  failure — Principal  actions  during  the  war — Black  Hawk  made  prisoner — 
General  Scott  am  res  at  Bock  Island — Cholera  amoDK  troops — Black  Hawk's  subse- 
qaent  history — No  Indian  hostilities  after  Black  Hawk  war — Fort  Armstrong  evaon- 
ated — Indian  agents  in  charge  till  1840 — Ordnance  depot  at  Eock  Island  1840  to 
1845— Island  in  charge  of  War  Department  agents  1845  to  1862 — Names  of  agents — 
Efibrts  of  sqaatters,  railroad,  and  water  power  companies,  manufacturers,  and  others 
to  obtain  title  to  lands  on  island — High  estimates  of  the  island's  value — Opinions  of 
eminent  men  of  its  value  as  site  for  armory  and  arsenal — Abstract  from  books  of 
General  Laad-Offlce  of  action  taken  by  Government  respecting  the  island — ^Letters 
and  reports  indicating  intention  of  Government  to  locate  an  armory  and  arsenal  on 
Eock  Island — Captain  Bell's  report — Act  of  1841  for  selecting  a  site  for  a  Western 
armory — Appointment  of  board  to  select  site — Eeport  on  Eock  Island — Extracts  from 
letters  of  eminent  men,  showing  the  value  of  the  island  for  military  purposes — ^The 
island  supposed  to  be  transferred  to  the  Interior  Department  and  open  for  pre- 
emption in  1848 — Eeport  of  General  Buckingham — Letter  of  General  Bamaay,  Chief 
of  Ordnance — Attempts  of  various  parties  to  get  possession  of  the  island — Claim  of 
George  Davenport  established  by  act  of  Congress — Statement  of  depredations  com- 
mitted on  island  by  sqnatters — President  Martin  Van  Buren  orders  the  removal  of 
intruders  from  the  island — Attempts  to  carry  out  this  orderin  effectual — ^The  Molina 
Water-Power  Company's  claim — D.  B.  Sears's  claim — Proposed  sale  of  island  in  1650 — 
Orders  issued  for  its  sale — Excitement  at  Eock  Island — Eevocation  of  the  order — ^List 
of  trespassers  on  the  island  in  1854 — Spencer  H.  White  applies  forpermission  to  leaao 
lands — Bill  introduced  in  United  States  Senate  for  sale  of  the  island  in  1854 — Secre- 
tary of  War  Davis  prevents  passage  of  bill — Notice  to  leave  the  island  served  on  all 
trespassers  by  United  States  marshal  in  1852 — ^Protests  from  Moline  Wator-Power 
Company  and  others — Permission  from  Secretary  of  War  for  parties  to  remain  tem- 
porarily— Indenture — Act  of  Congress  of  1855  gives  D.  B.  Sears  permission  to  pur- 
chase land — Passage  of  act  would  have  been  prevented  by  Secretary  of  War  had.  he 
known  it — Case  of  Euck  Island  Bridge  Company — Charter  from  State  of  Illinois — 
Eight  of  way  across  island  claimed  under  act  of  1852— Tennre  not  satisfactory  to 
ofUcers  of  the  company— Letter  from  John  A.  Dix — Complaints  against  the  com- 
pany— Motion  for  injunction  overruled  by  Judge  McLean — Pre-emptors — Attempts 
to  prove  that  the  island  belonged  to  mass  of  public  lands — Thales  Lindsley — List  of 
preemptors — They  occupy  the  island — Attempt  to  procure  title  to  land  defeated — 
Tbales  Lindsley 's  scheme  to  obtain  grant  of  land  for  a  national  university — Character 
of  the  university,  objects  proposed,  &c. — Applicati9n  to  Congress — Failure  of  the 
scheme — Application  of  Pitts,  Gilbert  and  Pitts,  for  long  lease  of  lands — ^Proposed 
sale  of  the  island  by  the  War  Department  in  1858 — Letters  and  report-s  from  Yarions 
parties  exhibiting  condition  of  island  at  this  time — Extensive  depredations,  destrno- 
tlon  of  timber,  &.c. — General  statement  of  conflicting  interests  affected  by  the  pro- 
posed sale — Letters  setting  forth  these  interests — Sale  advertised,  but  not  com- 
pleted— Senate  bill  No.  487,  to  sell  the  island  in  1859,  not  passed — Thales  Lindsley's 
scheme  for  great  water-power  and  ship-canal — Lands  on  the  island  to  be  obtained 
thereby — Bill  providing  for  same  in  lUinois  legislature  opposed  by  Moline  Watw- 
Power  Company  and  not  passed — Continued  efforts  of  pre-emptors  to  obtain  title  to 
lands — Attempts  given  np  iu  1862— Other  parties  take  the  matter  up — General  state- 
ment of  manner  in  which  all  claims  against  the  United  States  were  settled — Cost  of 
the  same — Opinion  of  United  States  Attorney-General  Bates— Prison-barracks. 

The  United  States  acqaired  its  title  to  the  island  of  Bock  Island 
througli  a  treaty  which  was  made  by  William  Henry  Harrison,*  gover- 
nor and  superintendent  of  Indian  affairs  for  the  Indiana  Territory  and 
district  of  Louisiana,  with  certain  chiefs  of  the  Sact  and  Foxj:  tribes  of 
Indiana,  at  Saint  Louis,  Mo.,  in  November,  1804. 

The  principal  articles  of  this  treaty,  which  may  be  nseful  for  reference, 
are  as  follows : 

AitTicr.E  1.  The  United  States  receive  the  united  Sac  and  Fox  tribes  into  their 
frieudtiliip  and  protection,  and  the  said  tribes  agree  to  consider  tliemsolves  under  the 
protection  of  the  United  States,  and  of  no  other  power  whatsoever. 

Art.  2.  The  general  boundary-line  between  the  lands  of  the  United  States  and  of 
the  said  Indian  tribes  shall  be  as  follo'ws,  to  wit :  Beginning  at  a  point  on  the  Missouri 
River,  opposite  to  the  mouth  of  the  Gasconade  Eiver;  thence  in  a  direct  conrse 
so  as  to  strike  the  river  Jeffreon  at  the  distance  of  thirty  miles  from  its  mouth, 
and  down  the  said  Jeffreon  to  the  Mississippi ;  thence  np  the  Mississippi  to  the  mouth 

*  Afterward  President  of  the  United  States. 

i  Also  spelled  Sauk,  Saukc,  and  Saukee  iu  Indian  treaties  and  papers. 

}  Musquakee. 
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rthe  Ouisconsing  River,  anil  up  the  samp  to  a  point  wliioh  shall  Up  tliirty-six  miles 

iu  a  direct  line  from  tlio  mouth  of  the  8ai<l  river;  thence  by  a  Jirect  lino  to  tlic  point 

where  the  Fox  Kiver  (»  branch  of  the  HlinoiH)  leaves  the  small  lake  called  Sakaegnn ; 

thence  down  the  Fox  River  to  the  Illinois  River,  and  down  the  same  to  the  Missimippi. 

And  the  said  tribes,  for  and  ia  consideration  of  the  friendship  and  protection  of  the 

Jiiitod  States,  which  is' now  extended  to  thorn,  of  the  (jto(«la  (to  the  value  of  two 

Ihousand  two  Inindred  and  thirty-fonr  dollars  and  tifty  cents)  which  are  now  delivei-ed, 

Jid  of  the  annuity  hereinafter  stipulated  to  be  paid,  do  hereby  cede  and  relinquish 

[Torovor  to  the  United  States  all  the  lands  included  within  the  above-described  bound- 

jy. 

AnT.  3.  In  consideration  of  the  cession  and  relinrjnisbment  of  land  made  in  the  pre- 
ceding article,  the  United  States  will  deliver  to  the  said  tribes  at  the  town  of  Saint 
Xrouis,  or  somo other  convenient  place  on  the  Mississippi,  yearly,  and  every  year,  goods 
■uiled  to  the  circumstances  of  the  Indians,  of  the  value  of  one  thousand  dollars,  (six 
hundred  of  which  are  intended  for  flie  Sacs,  «nd  four  hundred  for  the  Foxes.)  re<.'kon- 
>ng  that  value  at  tUo  first  cost  of  the  gooils  in  the  city  or  place  in  the  United  St«te8 
Where  they  shall  be  procured.  And  if  the  said  tribes  shall  hereafter,  at  an  annual  de- 
livery of  the  goods  aforesaid,  desire  that  a  part  of  their  anuuity  should  bo  furnished  in 
iomestio  animals,  implements  of  husbandry,  and  other  utensils  convenient  for  them, 
or  in  compeusution  to  useful  artilicers  who  mayriAside  with  or  near  them,  and  be  em- 
ployed for  their  beuetit,  the  same  shall  at  the  subsei|ueai  annual  delivery  be  furnished 
ccordinglv. 

Art.  4.  l"he  United  States  will  never  interrupt  the  said  trilwa  in  the  possession  of 
the  lauds  which  they  rightfully  claim,  but  will,  on  the  contrary,  protect  them  in  the 
|uiet  enjoyment  of  the  same  against  their  own  citizens  and  against  all  other  white  por- 
ous who  may  intrude  npon  them.  And  the  said  tribes  do  hereby  engngo  that  they 
rill  never  sell  their  lands,  or  any  part  thereof,  to  any  sovereign  power  but  the  United 
States,  nor  t^o  the  citizens  or  subjects  of  any  other  sovereign  power,  nor  to  the  citizeua 
|of  the  United  Stat4!s. 

Art.  7.  As  long  as  the  lands  which  are  now  ceded  to  the  United  States  remain  their 
j>rouerly,  the  Indians  belonging  to  the  said  tribes  shall  enjoy  the  privilege  of  living 
and  hunting  upon  them. 

The  other  articles  provided  for  the  protection  of  the  Indiaus  ou  their 
own  lauds  we.st  of  the  Missi8sii)[)i,  (which  were  not  ceded  ;)  for  the  set- 
tlement of  dinicultie.s  which  might  arise  between  the  Indians  and  the 
whites;  for  the  establishment  of  a  military  post  on  the  west  bank  of  the 
jVIississippi,  near  the  mouth  of  the  Ouisconsing  (Wisconsin)  liiver,  and 
"or  the  establishment  of  Indian  traders.  This  treaty  was  signed  on  be- 
alf  of  the  Indians  by  live  chiefs  of  the  two  tribes.  The  Foxes  and  part 
of  the  Sacs  always  held  that  the  sale  of  the  lands  was  a  just  transaction, 
and  that  the  treaty  was  good  and  binding.     Black  I  lawk,  the  famous 

S Indian  hero  of  the  Black  Uawk  war,  was  the  principal  chief  of  the  Sacs, 
and  did  not  sign  the  treaty,  but  held,  during  the  wars  of  1812  and  the 
Black  Hawk  war,  that  the  treaty  was  not  binding,  lie  had  an  import- 
ant village,  the  great  town  of  the  uation,  beautifully  situated  on  Itock 
liiver,  near  where  it  empties  into  the  Mississippi,  and  about  four  miles 
from  Kock  Island,  and  when  under  the  treaty  his  village  site  and  sur- 
rounding rich  lands  were  afterward  sold  to  settlers,  he  resi-sted  and  fought 
to  save  his  lands.  His  account  of  the  signing  of  the  treaty  was  that 
a  white  man  had  been  killed  by  one  of  Black  Hawk's  men,  and  that 
when  the  murderer  was  put  in  prison  in  Saint  Louis,  four  Indians  of  his 
tribe  were  sent  thither  to  procure  his  relea.se  by  paying  a  sum  of  money, 
J  and  that  these  Indians  were  made  drnnk,  anil  induced  to  sign  the  treaty. 
^■Other  facts  of  history,  and  the  treaty  itself,  seem  to  prove  that  this 
^B*^''y,  or  at  least  its  apijlication,  was  without  good  foundation. 
^^  After  the  war  of  1.S12,  in  which  Black  Hawk's  party  had  joined  the 
British  against  the  United  States,  peace  and  the  treaty  of  ISOt  were 
ratified  by  new  treaties  made  separately  with  the  chiefs  of  the  two 
^^ tribes,  at  Portage  dcs  Siou.KS,  September  13  and  14, 1S15,  and  again 
^■afterward  by  another  treaty  of  peace  and  friendship  with  the  Sacs,  made 
^Hitt  Saint  Louis,  May  1.3,  1810.  This  last  treaty  was  specially  to  ratify 
^Bud  coutirm  the  treaty  of  1804,  and  to  bind  the  Indiaus  to  keep  the 
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peace  aud  return  stolen  property.    It  was  signed  by  twenty-one  chiefs  | 
and  warriors  of  the  Sac  tribe,  and  Wilkie  states,  in  bis  bistory  of  Daven- 
port, by  Black  Hawk  himself.* 

By  a  subsequent  treaty,  dated  Augnst  24,  1816,  the  United  States  I 
ceded  a  j)ortion  of  the  tract  received  from  the  Sacs  and  Foxes  to  the 
Ottowa,  Chippewa,  and  Pottawatomie  tribes  in  exchange  for  lands  Ijing 
on  the  west  shore  of  Lake  Michigan,  including  the  site  of  Chicago,  and 
south  of  an  east  and  west  line  from  the  south  end  of  Lake  Michigan  to 
the  Mississippi  liiver.    Afterward  the  ceded  lauds,  the  boundary-line  of ' 
which  it  appears  passed  just  north  of  the  site  of  Black  Hawk's  village  I 
on  Bock  Biver,  near  Bock  Island,  were  repurchased  I'rom  the  Ottowas, 
Chippewas,  and  Pottawatoniies  iu  two  treaties,  dated   September  20, 
1828,  and  July  29, 1829.    In  the  latter  treaty  the  United  States  agreed 
to  pay  the  above  tribes  $16,000  in  coin  per  annum,  forever,  for  only  a  I 
small  portion  of  the  lands  originally  purchased  from  the  Sacs  and  Foxes  | 
for  $2,000  per  annum. 

This  ajipears  to  have  caused  Black  Hawk's  dissatisfaction  and  indig- 
nation, as  exhibited  in  a  council  with  General  Gaines  in  the  garrisou  on 
Bock  Island,  during  the  Black  Hawk  war  iu  1S32. 

Bock  Island  was  not  occupied  by  white  men,  and  appears  to  have  had  j 
no  history  until  the  breaking  out  of  the  war  with  Great  Britain,  iu  1812. 1 
The  Indians  occupied  it  nomolested,  and  it  was  their  favorit*  hunting  j 
and  ilshiug  ground,  and  its  beautiful  sceuerj-  and  rich  woods  made  it  a  J 
favorite  resort  for  feasts  and  for  the  performance  of  religious  and  other  j 
ceremonies.  Beynolds,  in  his  "  Life  and  Times,"  gives  a  good  description  I 
of  the  condition  of  the  surrounding  country  just  before  the  commence-  j 
ment  of  the  war.    He  says:  j 

The  territ/iry  that  at  this  day  ombrocos  the  popnlons  Stato  of  niinoiB  presented  at  I 
tbitt  early  ]ieriu<l  a  Hiiva)ro  wiUIorucss.  Tbe  otitiro  white  iiopolation,  Krcucb  and  A.mer- 1 
icftn«,  umouutt^d  to  about  two  thousand,  or  perhaps  a  small  fraction  more.  The  French  1 
iruolcs  uniubered  about  twelve  hundred,  and  tbo  AniRricans  eight  hundred  or  a  thou- 1 
sand.  This  small  white  jiopnhitiou  was  isolated  by  viust  regions  of  wilderness,  except  I 
ou  the  west  of  the  Mississippi.  At  this  early  period  considcrablo  colonies  existed  on  I 
the  wtat  side  of  the  river,  and  cxi-ended  much  farther  on  the  Mississippi  tbau  the  set-  ] 
tlementa  in  Illinois.  The  lead-miuesof  the  .Spanish  country  attracted  emip^alion,  and  | 
tbe  colonies  extended  back  west  from  the  river  forty  or  more  miles.  The.su  settlements  I 
were  mnch  larger  than  ou  the  east  side  of  the  Mississippi ;  although  they  were  in  »J 
foreign  government,  yet  they  gave  strength  and  efllo.iency  to  the  weaker  colonies  on  I 
the  east  side  of  the  stream.  The  Indian  tribes  inhabiting  the  wilderness  of  that  day,  1 
which  is  now  comprised  in  the  present  limit.s  of  tbe  State  of  Illinois,  were  nnmerons,! 
warlike,  and  courageous.  The  savages  at  that  day  all  po.ssesscd  a  wild  aud  hostilt;  I 
spirit,  that  existed  throughout  the  North  American  Indians.  The  wars  had  not  then  J 
HUltdued  their  spirits.  The  Sac  and  Fox  tribes  were  nnited,  and  formed  at  that  day  al 
large,  brave,  and  powerful  nation.  Their  chief  residence  was  near  Koek  Island  in  the] 
Mississippi,  aud  throughont  the  country  antund  that  locality.  The  \Vinneb»grK<i»l 
Kjaidwl  ou  the  ujipor  part  of  Rock  River,  and  west  of  Green  liay,  northwest  of  Lake] 
Miebigau,  and  on  aiid  over  the  Wisconsin  River.  The  I'ottawatomies  inhabited  tbeJ 
K>giou  between  Lake  Michigan  and  the  Illinois  River,  and  down  that  river.  The  war-] 
like  and  courageous  small  nation  of  tbe  KJcknpoo  Indians  dwelt  in  the  prairies  nortlu 
and  ea«t  of  SpringQeld,  and  also  in  the  region  of  country  aronnd  Bloomington.    Thel 

*  Wilkie  spells  Blaek  Hawk's  name  as  follows :  Ma-ka-tai-mo-.shc-kia-kiak.  The  pro-l 
nnnciation  of  this  name  is  like  that  in  the  treaty,  but  the  spelling  of  llir  latter  is  Mac-] 
ko-ta-iua-ehe-k.i-Ua,  and  the  translation  "Black  Sparrow  Hawk."  Western  Annals,] 
liy  John  II.  Perkins,  in  giving  an  account  of  the  signing  of  this  treaty  of  ISlG,  says,] 
"A  small  party,  led  by  the  noted  brave  Black  Hawk,  even  now  refused  to  attend  th«| 
treaty,  iiroclaimed  themselves  to  bo  British  aabjects,  and  went  to  Canada  to  rooeivM 
prcseutM."  I 

fiovornor  Reynolds,  who  seems  io  have  been  well  informed  respecting  the  matter,  I 
states  positively  that  Black  Hawk  attended  and  signed  the  treaty,  and  that  he  afler-  I 
ward  ackuowledged  it,  saying  "he  touched  tbe  gonse-nnil."  This,  in  connection  with] 
bis  conduct  afterward,  is  inconsistent  with  Black  Hawk's  repntatioii  for  honesty.  I 

Governor  Ford  spells  Black  Hawk's  name  as  follows :  *'  Mecata-Michicntah."  J 
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:iu  IiiJinns  wuro  hoiueil  in  liv  the  other  tribes,  to  the  coniitry  ttrouiul  about 
their  aucioiit  village  of  Kiiskankiii..  Thu  Piankisbawo  were  located  iii  tho  soutboaatorti 
Beotiou.of  the  Stntn.  and  iuhubitcd  tho  waters  of  the  lower  Wubitah  River  ou  liotb  aldex 
of  that  Htreaiii.  The  uioBt  diMme  IiKlljut  poiiulution  of  the  West  wus  on  thn  Illiuolx 
Jtiver  and  tribiitnriee.  Also  ou  the  MinsisHipiii,  near  Rock  Island,  wiu)  a  vtrong  lodiitn 
population,  but  not  e(|ual  to  that  on  thellliuuia  River.  It  iaimposHible  to  lie  accurate 
iu  the  eBtiiuation  of  the  nnmliur  of  Indians  who  resided  in  the  lioiils  of  the  State  at 
this  early  period.  I  presume  it  would  ruugo  between  3U,00U  and  4U,0tJU  souls;  and  at 
this  day  not  one  exists  in  the  State. 

Hit'   '  •►ohind  the  curtain  showed  a  weak  and  extended  frontier  from  the  site  on 

the  :  where  Alton  now  stands, down  tho  river  to  tho  nioutb  of  tho  Ohio,  nml 

up  t :  1  ami  the  Wabash  to  a  point  ninny  miles  above  Viuconnes,  with  a  breadth 

of  ouly  u  lew  lulleH  at  places,  This  exposed  outiiide  wiu  three  or  four  hundred  miles 
long,  and  the  iuterior  and  north  inhabited  by  ten  times  as  many  hoHtile  and  enraged 
savages  as  there  were  whites  in  the  country.  Tho  Uritiah  garrisons  on  the  nortli 
furuishiug  them  with  powder  and  load  and  uialioions  counsels,  and  the  Unito<l  States 
leaving  the  coautry  to  its  own  defenses,  presented  a  scene  of  distress  that  wus  oppreas- 
inK- 

In  tho  spring  of  1912  Captain  Ramsey  had  a  small  company  of  regular  troops  sta- 
tioned at  Camp  Russell,  aod  they  remained  there  only  for  a  few  months.  These  were 
the  only  regulars  that  saw  Camp  Russell  during  the  war.  In  the  uommoncemeat  of 
the  war  the  Indian  traders  reported  the  fact  that  Colonel  Dixon,  ol  Prairie  du  Chieii, 
bud  engaged  all  the  warriors  of  the  north  and  around  the  prairie  to  descend  the 
Missisaippi  and  exterminate  the  settlements  ou  both  aides  of  the  river.  This  was  tho 
plan  of  the  carupaign  ;  but  the  Kuglish  needed  the  Indiana  more  in  Canada,  and  they 
were  brought  to  that  section,  .-lud  thereby  our  country  was  saved  from  a  great  effusion 
of  blood.  Many  citizens  who  knew  of  the  design  of  Uixon'a  warriors  actually  fortilied 
their  houses  in  the  interior  of  the  country,  not  far  from  Kiiskaskia,  and  some  removed 
Their  families  to  Kentucky.  Dixon  was  a  man  of  talents,  and  had,  as  an  Indian  trader, 
great  inlluence  with  tho  Indians.  He  had  tho  power  to  march  tho  Indiana  to  any  point 
he  pleased. 

WAR  OP  1812. 

Tlirougboiit  tlii.s  war  a  portioa  of  the  Fox  and  Sac  tribes  at  Rock  Islaiul 
reinaineil  hostile  to  the  United  States.  Tho  first  incident  of  the  war 
which  affected  the  region  iu  the  vicinity  of  Rock  Island  was  Governor 
Clark's  expedition  to  Prairie  du  Chieu.  The  following  account  of  this 
expedition  is  taken  from  "  Western  Aunals,"  by  James  H.  Perkins: 

About  the  first  of  May,  Governor  Clark  fitted  out  five  barges,  with  fifty  regular  troops 
and  one  hundred  and  forty  volunteers,  and  left  Saint  Louis  on  an  expcdiiiou  to  Prairie 

'  du  Chien,     On  the  13lh  of  ,Iuue,  Governor  Clark,  with  several  gentlemen  who  accom- 
paoieil  him,  returned  with  one  of  tho  barges,  having  left  the  ottjuers  aud  troops  to 
erect  a  fort  and  maintain  the  positiou. 
No  Indians  molcstwl  tho  party  till  they  reached  Rock  River,  where  they  had  a  skir- 

'  mish  with  some  hostile  Banks.  Thu  Foxes  resided  at  Dubuque,  and  professed  to  be  peace- 
able, and  promised  to  light  on  the  American  aide.  Twenty  days  before  the  expedition 
reached  Prairie  du  Chien  the  British  tra«ler  Dixon  left  that  place  for  Mackinac  with 
eighty  Winnebagoes,  oue  hundred  aud  twenty  Follsavoino,  and  one  hundred  Sionx, 
probably  as  recruits  for  the  liritish  army  along  tho  lake  country.  He  had  gained  In- 
formation of  the  expedition  of  Governor  Clark  from  his  Indian  spies,  and  had  left  Cap- 
tain Deuce  with  a  bixiy  of  Mackinac  teucibles  with  orders  to  protect  the  place.  The 
Sioux  and  Renards  (Foxes)  haviug  refused  to  fight  the  Americans,  Deuce  and  his  soldiers 
lied.  The  inhabitants  also  fied  into  the  country,  but  returned  as  soon  as  they  learned 
they  were  not  to  be  iujuied.  A  temporary  defense  was  immediately  erected.  Lienten- 
aut  Perkins,  with  sixty  rank  and  file  from  Muj.  Z.  Taylor's  company  of  the  Seventh 
Regiment,  took  iM>sses.siuu  of  the  house  o('cnpled  by  tho  Mackinac  Fur  Company,  iu 
which  tbey  found  nine  or  ten  trunks  of  Dixon's  property,  with  his  papers  aud  corre- 
spondence.   A  writer  in  the  Gazette  says: 

"The  farnvs  of  Prairie  du  Chien  are  iu  high  cultivation.  Between  two  and  three 
hnudrcd  barAU  of  fiour  may  be  manufactured  there  this  season,  besides  u  vast  (|nan- 
tity  of  corn.  Two  of  the  largest  boat-a  were  left  iu  command  of  Aidde-Camp  Ken- 
nerly  and  Cnptaina  Sullivan  and  Yeizer,  whose  united  forces  amount  to  one  hundred 
aud  Ihirty-five  men.    The  regularn,  under  command  of  Lieutenant  Perkins,  are  sta- 

l  tinned  on  shore,  and  are  .iRsisled  by  the  voluuteers  iu  building  the  new  fort." 

I      This  was  railed  Fort  .Shelliy.     Ou  his  return  tho  people  of  Saint  Louis  gave  the  gov- 

jernor  a  public  dinner,  and  exiireascd  their  hearty  grutulations  for  the  aucccas  of  the 

I  «nterpri,se. 

I     About  the  laxt  of  Jane,  Capt.  Jghn  Sallivai',  with  his  company  of  militia  ULtvV'^'a.^ 
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Yolanteers  whose  term  of  serrice  had  expired,  returned  from  Prairie  da  Chien,  and 
reported  that  the  fort  was  finished,  the  boats  well  manned  and  barricaded  ;  that  the 
Indians  were  hovering  around,  and  hod  taken  prisoner  a  Frenchman  while  hnntine  bis 
horses.  The  boats  employed  carried  a  sis-pounder  on  the  main  deck,  and  several  Eow- 
itzers  on  the  quarters  and  gangway.  The  men  were  prot«cted  by  a  musket-proof  bar- 
ricade. On  the  6th  of  Angnst,  the  Gazette  (our  authority  in  these  details)  states: 
"  Jnst  as  we  had  put  our  paper  to  press,  Lieutenant  Perkins,  with  the  troops  wbich 
composed  the  garrison  at  Prairie  dn  Chien,  arrived  here.  Lieutenant  Perkins  foogh^ 
the  combined  force  of  British  and  Indians  three  days  and  nights,  until  they  approaoned 
the  pickets  by  mining — provisions,  amunition,  and  water  expended — when  he  capita- 
lated ;  the  officers  to  Keep  their  private  property,  and  the  whole  not  to  serve  until  duly 
exchanged.    Five  of  our  troops  were  wounded  during  the  siege." 

In  a  letter  from  Captain  Yeizer  to  Governor  Clark,  dated  Saint  Louis,  July  28,  1814, 
we  find  the  following  facts:  Captain  Y.  commanded  one  of  the  gunboats,  a  keel-boat 
fitted  up  in  the  mikuncr  heretofore  described.  On  the  17th  July,  at  half  past  one  o'clock, 
from  twelve  to  ilfteen  hundred  British  and  Indians  marched  up  in  full  view  of  the  fort 
Hud  the  town,  and  demanded  a  surrender,  "  which  demand  was  positively  refused." 
They  attacked  Mr.  Yeizor's  boat  at  throe  o'clock,  at  long-shot  distance.  He  returned 
the  compliuiuut  by  tiring  round-shot  from  his  six-ponnder,  which  made  them  change 
their  position  to  a  small  mound  nearer  the  Itoat.  At  the  same  time  the  Indians  were 
iiring  from  behind  the  houses  and  pickets.  The  boat  then  moved  up  the  river  to  the 
hcauuf  the  village,  keeping  u])  a  constant  discharge  of  fire-arms  and  artillery,  which 
was  answered  by  the  enemy  from  the  shore.  The  enemy's  boats  then  crossed  the  river 
below,  to  attack  the  Americans  from  the  opposite  side  of  the  river.  A  galling  fire  from 
opposite  puiutM  was  now  kept  up  by  the  enemy  on  this  boat,  until  the  only  altematiye 
was  left  lor  Captain  Yeizor  to  run  the  boat  through  the  enemy's  lines  to  a  point  fire 
miles  below,  keeping  np  u  brisk  lire. 

In  the  mean  time  another  gunl>oat  that  lay  on  shore  was  £red  on  nntil  it  took  flie 
and  was  burned.  In  Captain  Veixor's  bout  two  officers  and  four  privates  were  wounded 
and  one  private  killed. 

The  Uritisli  and  Indians  were  commanded  by  Colonel  McCay,  (or  Hockey,)  who  oame 
in  boats  from  Mackinac,  by  (Ireon  liny  and  the  Wisconsin,  witli  artillery.  Their  report 
gives  from  onehinidriid  and  sixty  to  two  hundred  reguhirs  and  "  Michigan  fenoibles,"  and 
about  eight  hundred  Indians.  rii<>y  landed  their  artillery  below  the  town  and  fort,  and 
foruiod  a  batU'ry,  attacking  the  foits  nn<l  the  boats  at  the  same  time.  After  Captain 
Yeiicor's  Inial  hud  been  driven  fiiim  its  anchorage,  sappers  and  miners  began  operations 
in  the  bank,  one  hundred  and  lll'ty  yards  from  the  fort.  Lieutenant  Perkins  held  out 
while  hope  lasted.  In  the  liirt  were  George  and  .Inmes  Kvnncrly,  the  former  an  aid  to 
Governor  Clark,  the  hitter  a  lleutoiinnt  in  the  militia. 

At  tliiH  tiiiio  OoiHM'iil  Ititiijiiiiiiii  llowani  was  in  conimaud  of  the  mili- 
tiry  (liHlrii't  oxti'iitliiiK  iVniu  t)i<«  interior  of  liitliniiii  to  the  frontier  of 
.Mexico.  At'lt>r  tho  n*tiirii  td' (lovori>«>r  Cluik  l'u»in  Pniirio  dii  Chien,  and, 
H(4  it  appi'iii'H,  prior  to  th«^  r«<('tM|it  «>!'  iit>ws  of  the  ciiKa);eniciit  at  that 
]»hi«H>,  (it^iiefiil  liowai'tl  IIIIimI  tuit  an  (<xpoilition,  under  the  command  of 
Capt.Johii  t'aniplH'll,  KIinI  I'lillt'd  States  Intantry,  to  proceed  to  Prairie' 
dn  ('hieii  and  hliciiKllicii  the  k)i>'<>»i»*  id  that  place.  The  expedition 
consiHtctl  «it'  I'oi'l.v  two  rt'KiihiiN,  HJxt.v  si\  raiijicrs,  and  about  tnenty-one 
ot her  iiei'HoiiN,  liirliidliiH  tMialincii,  women, and  the  sutler's  establishment. 
This  expcdlMoii  lel'l  Maint  l<iMii.s  early  in  .liilv,  ISI  t,  and  proceeded  ap 
the  river,  in  till'et^  Uecl  ImalN,  hn  Car  iih  h'ock  Islaiul.  near  which  place  it 
wa.H  attaeiicil  b,v  tla<  liidhiioi  and  iM>arl\  ilo.sint\ed.  Tlie  following  ac- 
count td"  thi.s  evpcilillnn  In  laKcn  Ihmii  Uo\enior  IxVvnoUis's  "Life  and 
Times:" 

l.ieiiteiiiiiit  <'iiiii|<l>i'll  ■'•iiiuiiiiiiili il  ilii>  I'Kiit  »illi  till'  ii>>;iiliii<i,  and  (\ipt.  Stephen 
IviH'tiir  and  l.li<iili<iiiiiil  lil»iKn  iIiimIIiii  I  »i>  liiiiii>"<,  iiiuimuiI  I>\  iIio  i:in)<ors.  The  expe- 
dilioii  i'i<aclii<tl  KiicU  Inlninl  In  |ii<iiii>,  bill  ilii>  '4iii>  iiiul  t'»\  linliitui,  iii  );ivat  numbers, 
M>uiiiicd  iiIiiiiikI  tliK  buiila,  (nil  xllll  |<ii>lt' loul  |«'iire  I  li>' l>itit;ect>ii<niaiuU'Hl  by  Rector 
wiiM  iinvlKalcd  iiiiinll>  by  (lie  I'lriii  li  iil  I'liliuKlii,  <ii«l  \\i>it>  l>i>lli  i;«><>«l  sAilors  and  sol- 
dicrx;  niid  tliitniiiiiit  iiiii.v  Im  anlil  ■■(  ilm  i'i>iii|iiiii\  iiniloi  I  i><iil,<mtiii  Ui););»,  except  as  to 
the  knovi  Ii<<Ik«  ot  iiiiv  luiillnii  Tlii'  \wi\>  \t\\  xlHI  >tll  iiit',lil,  ni  or  ticiir  the  Sao  and 
Fox  villnuen  ill  U'ncU  lalitiiil.iiiiil  Ilm  li>illiii\>i  \<i'ii<  -ill  iiltjiil  iiirtKiiii;  bv>IU<w  professions' 
ot°  (rU'nilidil|i.  .Mnii.v  nl  Ilm  I'lriii  li,  >«llt<i  Ilm  IkiIIIiv  l«l'\>iiiii<tl  mo  ibiit  iboy  knew  the 
Iiidittim  \>oiilil  wllnck  Ilm  Imiiln,  rtiiil  •ii'iKiiUiuilt  ili>'\  iiiU>imcil  I  mtiloiiaut  Campbell, 
but  he  diibolloMMl  llicm.  I  Im  I  ivim.Ii  .>.ilil  IImI  IIic  IiiiIi.iih  ».«iii>M  them  to  U>ave  the 
.lM»<rli<Hii!i  mill  K*' iK'iim     'I'lui  nciilil  .>i|iii'i'.i<  ibi'  IximU  i-i  ilio  l'ivii«'ti  .-tiid  pull  theic 
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Banil*  down  the  river,  iudicatiDg  to  leave.    Tbe  ImlUns  disliked  to  light  their  old 
Kriends,  the  French. 

The  lleet  all  set  sail  in  the  morning,  and  above  Rock  Island  the  wind  blew  so  hard 

that  Caniphell's  bout  was  forced  on  a  lee-shore,  and  lodgrd  on  a  uniuU  island  near  the 

mainland,  known  from  this  circnnistauco  as  "Campbell's  Island."    The  Indians,  eom- 

Unanded   by  Black  Hawk,  when  the  wind  drifted  the  boat  on   shore,  oomojenced  an 

bttack  on  it.    The  boats  of  Rector  and  Ri^cgs  were  ahead,  and  could  see  the  smoke 

lof  the  fire-arms,  bnt  conid  not  hear  the  report  of  tbe  gnus.    They  returned  to  assist 

rCumpbell,  but  the  wind  wati  go  high  that  their  bart^eg  were  almost  unnnaoa^^eable. 

'^They  anchored  near  Cauipbell,  bnt  conldnot  reach  him,  the  storm  raged  so  severely. 

When  Campbell's  boat  was  driven  ashore  by  the  wind,  he  placed  out  sentinels,  and 

the  men  ooniniDueed   eookin;;  their  breakf:isl ;   bnt  the  enemy  in  hundreds  rushed  on 

them,  killing  many  on  the  spot,  and  tbe  rest  took  rofnge  in  the  boat.     Hnndrecls  and 

hundreds  of  the  warriors  were  on  and  aronnd  the  boat,  and  at  last  set  it  on   Are. 

Campbell's  boat  was  bnrning,  and  the  bottom  covered  with  the  dead,  the  wounded. 

And  bloo<l.    They  had  almosi  ceased  tiring  whijn  Rector  and  his  brave  men  most  nobly 

came  to  the  rescue.     Campbell  himself  lay  wounded  on  his  back  in  the  bottom  of  his 

boat,  and  many  of  his  men  dead  and  dying  around  him.     Kiggs's  boat  was  well  forti- 

1  lied,  but  his  men  were  inexperienced  sailors.     Rector  and  company  could  not  remain 

!  inactive  spectators  of  the  destruction  of  CaninboU  and  men,  but  in  a  tempest  of  wind 

I  raised  their  anchor  in  the  face  of  almost  a  tuoiisand  Indians,  and  periled   their  Uvea 

I  Jn  the  rescue  of  Campbell.     No  act  of  noble  daring  aud  bravery  surp.vssed  the  r«sene 

rpf  Campbell  during   the  war  in   the  Wejit.     The  rangers   under  Rector   were  mostly 

Ji  Frenchmen,  and  wore  well  aeriuainted  with  the  management  of  a  boat  in  such  a  crisis. 

f Kector  aud  his  men  were  governed  by  the  high  and  ennobling  principles  of  chivalry 

land  patriotism.     Rector's  boat  was  lightened  by  casting  overboard  quantities  of  pro- 

'Tisions,  aud  then  many  of  the  crew  actually  got  out  of  the  boat  into  the  water,  leav- 

1  ing  the  vessel  between  them  and  the  fire  of  the  enemy,  and  ))U8hed  their  boat  againait 

f'the  fire  of  the  warriors  to  Campbell's  boat,  which  was  in   pos-session  of  the  Itidiaus. 

I  This  was  a  most  hazardous  exploit  for  forty  men  forcing  their  barge  to  a  burning  boat 

in  possession  of  the  enemy,  nearly  a  thousand  strong,  aud  taking  from  it  the  wounded 

and  living  soldiers,  together  with  their  commander. 

A  salt-water  sailor  by  the  name  of  Hoadley  did  gallant  service  in  this  daring  enter- 

firise  by  his  superior  knowle<lge  of  the  management  of  a  vessel.  Rector  took  all  the 
ive  men  from  Campbell's  boat  into  his;  and  his  men,  in  the  water,  hauled  their  own 

"boat  out  into  the  stream.  The  Indians  feiisted  on  the  abandoned  boat  of  Campbell. 
Mtecfor  had  his  boat  crowded  with  the  wounded  and  dying;  bnt  rowed  night  and  day 
I  until  they  reached  Saint  I..ouis.  It  was  supposed  the  boat  of  Riggs  was  captured  by 
fthe  enemy  ;  but  the  vessel  was  strongly  fortilled.  so  that  it  lay  as  it  were  in  the  hands 
lof  the  ludiaus  for  several  hours,  the  enemy  Iwving  pos.session  of  the  ontside  and  the 
►  ■whites  of  tlic  inside  ;  but  the  wiud  in  the  evening  subaide<l  and  Rigga  got  his  boat  oil 
'without  losing  many  men.  It  was  a  general  Jubilee  aud  njoiciug  when  Riggs  arrived 
'Bt  .'^aiIlt  Louis.  The  hearts  of  the  people  swelled  with  patriotic  Joy  to  know  that  the 
'  lives  of  so  many  brave  soldiers  were  save<i  by  the  courage  and  energies  of  Rector, 
[Biggs,  and   their  troops.    I  saw  the  soldiers  on  their  return  to  .Saint  Louis,  and  the 

eight  wna  distressing.    Those  who  were  not  wounded  were  worn  down  to  skeletons  by 

labor  aud  fatigue. 

Tlie  Natioual  Intelligencer  of  August,  1814,  .states  the  nnraber  of 
killed  and  wounded  in  Ibis  engagement  to  have  been  tbirty-six.  Cap- 
tain Caniiibell  and  Dr.  Abraui  Steward,  surgeon's  mate,  were  also 
wounded  ;   tbe  foriuer  seriously.    After  this  disaster  aud  tbe  return  of 

^the  survivors  to  Saint  Louis,  another  and  larger  expedition  was  fitted 
out ;  the  objeet  of  which  was  to  pnni.sb  iho  Indians  at  Rock  Island,  and 

fto  establish  and  maintain  a  fort  at  or  near  that  pl.acc.  The  detachment 
was  under  the  command  of  Bvt.  Maj.  Zachary  Taylor,  Seveutb  LTiuted 
States  Infauti-y,  (afterward  I'residcnt  of  tbe  United  States,)  and  con- 

lisisted  of  3.'i4  officers  and  men,  (regulars,  militia,  and  rangers.)    There 

"were  only  forty  of  the  regular  troops,  antl  it  is  iJresumed  that  these 
belonged  to  tbe  Seventh  United  States  Infantry. 

The  following  oOicial  report  of  Major  Taylor's  engagement  with  the 
British  and  Indians  at  tbe  mouth  of  Kock  Uiver,  near  Rock  Island,  is 

,  iiot  found  in  any  history  of  Illinois  at  my  command,  and,  as  it  is  partic- 

|iil.arly  interesting  iu  connection  with  Rock  Island  history,  it  is  copied 

ILere  in  full. 
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SKinMISH  AT  MOUTH  OF  EOCK  EIVEE. 


Letter  from  l^Injor  Taylor  to  General  Howard,  dated  Fort  3Iadie 
September  C,  1814 : 

Sir  :  In  obedience  to  your  orders,  I  left  for  Fort  Independence  on  tbe  2d  nit.,  ao4 
reached  Kook  Iliver,  our  place  of  destinutiou,  on  the  evening  of  the  Uh  inat., 
nirotiii)!;  u  siujile  Indian,  or  any  occurtence  woithy  of  relation.  On  my  arri\ 
mouth  of  iiock  liiver,  the  Indians  began  to  make  their  api>earance  in  con 
numbera  ;  riiuuiU);  up  the  Miaaitiaippi  to  the  upper  village,  and  crossing  the  rivci  IxUtv 
nil.  After  passing  Kock  River,  M'hich  is  very  siuall  at  t)ie  mouth,  from  anattontivea 
v.ireful  exnminutiun  an  I  proceeded  up  the  Misaimippi.  I  vran  conlidt-nt  it  waa  iiu(~ 
ble  for  us  to  itnter  itii  mouth  with  our  Iar);o  buatA.  Iniuiediutely  uppo.site  ita 
a  lurgo  iblaud  cocumenoett,  which,  together  with  tlie  wcitteni  bhuru  ui  the  Misetia 
tros  covered  with  a  conBidoruble   number  of   horaoa,   which  were  doubtleds 

n  thoite  Hituntions  in  order  to  druw  Bmall   detachments  on  Hhure.     Dut   in  this   , 

were  diBUppoiutMl,  and  I  dotonnined  to  uUer  the  plan  which  you  have  BDggosted- 
ivbioh  wua  to  |iass  the  did'uront  viUagcM  oh  if  the  object  of  the  espoditiou  vriut  Prairia 
du  Chieu— for  several  rouaons ;  Firat,  that  I  might  have  uu  opportunity  of  vii: 
nituutiuu  of  the  frruund  to  enable  me  to  select  such  a  landing  as  would  bring  •■ 
lory  to  hour  ou  tho  villages  with  tUo  greatest  advautage.  I  was  likewise  in 
party  would  approach  us  with  u  Uag,  from  which  1  expected  to  learn  the  situatia 
aU'uirs  at  tho  Prairie,  and  ascertain  in  somu  uiuaaure  their  numbers  and  perhaps  ' 
them  to  a  council,  wbeu  I  should  huvu  been  able  to  have  retaliated  ou  lliem  fur  tb 
repeated  lu'ts  of  treachery  ;  or,  if  they  were  determined  to  attack  us,  I  waa  iu  bopea  ; 
drin'   ■'  '  ■' from  their  towns  toward  the  rapids,  ruu  down  in  the 

ami  ihoy  could  return  to  their  defense.     But  iu  this  1  was 

jioiuL    . -  :...^li  had  been  iu  our  favor  began  to  shift  about  at  the  tin 

]>aatie<t  llie  mouth  of  Itock  Kiv(<r;  and  by  the  time  we  reached  the  bead  of  the  i^laailj 
which  is  about  a  mile  and  a  half  loug,  it  blew  a  perfect  hurricaue,  quarterly  dowu  th4 
river,  and  it  was  with  difliculty  wo  made  land  at  a  small  island  containing  six  or  eigbl 
norun  covered  with  willows,  near  the  middle  of  the  river,  and  about  sixty  yaola  fiuu 
tlio  iipocr  end  of  the  island.  In  this  situation  I  determined  to  remain  during  tbd 
night,  II  tint  lilorm  continued,  as  I  knew  thu  anchors  of  several  of  the  boats  iu  tUad 
evoiit  would  not  bold  them  and  there  wiut  a  great  probability  of  their  being  drifted  uo 
oaud-bara,  of  which  the  river  is  full  in  this  place,  which  would  have  expose<l  the  me 
very  much  tu  getting  them  off,  even  if  they  could  have  prevented  their  tillin<;  vitfa 
wau>r.     It  was  about  4  o'clock  in  the  evening  when  we  were  compelled  to  1>  !l 

lnrg«  partli'H  of  Indians  were  on  each  side  of  tbe  river,  as  well  as  crossing  in 

directions  iu  < '"it  not  n  gnu  was  lired  from  either  sidn.    The  wind  uiiiuimuMi 

to  blow  till-  w  I  with  violence,  accompanied  with  some  rain ;  which  indue 

inn  to  order  tin  is  to  be  bmuglit  in  and  placed  iu  the  bow  of  each  boat.    Abouli 

daylight  (.'aptnin  \V  hilMsiden's  bout  was  lired  ou  at  the  distance  of  about  iifteeu  pac«iij 
and  a  curjiorul  who  was  on  the  outaidu  of  the  boat  was  mortally  wounded.     My  orde 
wore  If  n  boat  wiui  lired  on  to  return  it,  but  not  a  man  to  leave  the  boat  without  pa 
Itlvo  order*  from  myself.     So  soon  aa  it  got  perfectly  light,  as  tho  enemy  coutiuae 
about  the  boat,  I  determined  to  drum  them  from  the  island,  let  their  numbers  bo  what^ 
they  might,  provideil  we  were  able  to  do  so.     I  then  assigned  to  each  bout  a  proper  ' 
linard,  foruuHl  the  troops  for  actinn,  and  pushed  through  the  willows  to  the  opposite-^ 
ithorn  ;  but  those  fellows  who  tuxl  the  boldness  to  tire  ou  tbe  bouts  cleared  themaelvea 
IU  ii>>on  as  the  tio<ipN  were  fiirme<l,  by  wading  from  the  i.sland  we  wore  encamiied  on 
to  tho  one  Junt  below  us,     Caiitalu  Whitiwidew,  who  was  on  the  left,  wa.s  able  to  giv<j 
them  a  w.inii  tli-e  aj<  they  reuciiiMl  the  island  they  hail  retreated  to.    They  roturued  thi 
lire  for  a  few  momeuts,  when  they  retreated.     In  tlii.i  all'air  we  had  two  men   baill 
woundml.     When  Captain  \Vhlte*liUw  commenced  the  tire,  I  ordered  Cai)tain  Kector  t<>| 
drop  down  with  blx  boat  to  giuuiid  and  to  rake  the  island  Iwlow  with  artillery,  and  t 
file  on  every  CAiioe  ho  shoulil  disrover  passing  fitim  one  shore  to  the  other  wbioUj 
nhniild  eoinn  within  reneh.     Iu  this  Hituntinn  he  reuuiliied  about  ono  hour,  and  no  la 


dli)i> 
yni' 
on  I., . , . 
four,  ani! 
were   eii 
tifl> 


diiip  ih>»  ' 
ti>  sbonv 


I  Is,  fniui  beliiud  a  knoll,  thatci 
-ml  to  the  artdlerv.  wbie.b  w; 


'Ut  silt/ 
aud  ju«t 


'.'it«l 


:iQd.l 

'ut   US.    {Ml  Mioii  Ik*  the  llnit  gnu  lirml,  I  orilered  »  nix-|M>uuder  to  bai 
III    pliieeil,  but,  oil    loeolleeliiig  a   liiomiMif,  I    fiiuiid  the  boat  would 


hor  cotiKliU-Rtbly.    I  then  nrderml  the  boats  to  drop  down,  whtob  was  done  iu  ocihti 
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Knaoonflhctbil  with  thy  groat-i-^t  oooluosa  by  evi'.ry  odlcor,  altlioa;;])  oxposail  to  a  con- 
Iclunt  tire  from  iboir  arlillvry  for  more  tbitu  bulJ' u  luile.  80  nooa  lu  tbvy  comuioiiced 
raring  from  their  artillery,  tbo  ludiaus  niised  the  yull  au<l  cutiimenced  tiriu>;  on  lis  in 

■  every  dlrwction,  -wbt-tber  they  wore  able  to  do  us  auy  damnii^o  or  uot,  from  eueb  niilc  of 
■the  river.  Captain  Rector,  who  was  laying  to  the  shore  ot  the  islaud,  was  uttoclred 
■the  in8t«ot  the  first  gun  was  tired,  by  a  very  large  party,  and  iu  a  close  and  well-oou- 
nusted  contest  of  altont  fifteen  niinutea  they  drove  them,  .ifter  giving  throe  rounds  of 
■grape  from  bin  thrco-pouudor.  Captain  Whitesides,  who  wu»  nearest  ti>  '  li.n;- 
Kor,  droppi^d  down  and  anchored  ni;;h  him,  and  gave  the  enemy  several  iijs 
'^  swivel;   but  the  wind  was  so  bard  down  stream  as  to  drift  his  .incbor.     iiiiMiiu  u'lre- 

tor  at  that  moment  got  his  boat  off,  ami  we  were  then  (exposed  to  the  lire  of  the  Indi- 
ans for  two  miles,  winch  we  returned  with  interest  fruni  our  small-arms  and  siuall 
M)ieoes  of  artilJery,  whenever  we  coulil  get  tlieni  to  bear.  1  was  uumpoUud  to  droi» 
Uown  about  three  miles  before  a  ]iroper  place  presented  itself  for  landing,  as  bnt  few 
kf  the  boatiH  had  anchors  siilUoient  to  stop  tlium  in  the  river.  Here  I  baited  fur  thu 
narposeof  having  the  wonudiul  attended  and  some  of  the  boats  repaired,  m  some  of 
Rhem  bad  been  iujui'ed  by  the  enemy's  artillery.  They  followed  us  iu  their  boats  until 
nre  halted  on  a  small  prairie  and  prepared  fur  action,  when  they  returned  iu  aa  greut  a 
rllurrv  as  they  followed  us. 

I  then  collected  the  otflcers  together  and  put  the  following  qnestiona  to  them :    Arc 

we  able,  334  effective  men— oltiuers,  nou-comuiifisioued  otlicers,  and  privates — to  fight 

Uhe  enemy  with  any  prospect  of  success  and  ettect,  which  is  to  destroy  their  villagM 

Mud  corn  f    They  were  of  opiniun  the  euemj'  was  at  least  tlire<3  men  to  one,  and  thikt  it 

baa  uot  practicable  to  effect  eitli-'    -i-'-  >      1  <  ^■■"  ■! Miiued  to  drop  down  the  river 

^m|ba  Lemoine  without  delay.  ii'ers  informed  me  their  ineu 

BwB  short  of  provisions,  and  e^  of  the  expedition,  in  erect.' 

ung  n  fort  to  oonimaud  the  river.  This  sluiU  bu  eliceud  as  soon  as  prautieablo  with 
[the  means  in  my  power  ;  and  should  the  encuiy  attempt  to  descend  the  river  in  force 
kbefore  the  fort  can  bo  oomplotod,  every  foot  of  the  way  from  the  fort  to  the  scttlemout 
lahall  he  contested. 

I  In  the  affair  at  Rock  River  I  h.id  eleven  men  badly  wounded,  three  mortally,  of 
brhom  one  has  since  died.  I  am  much  indebted  to  the  ollicurs  for  their  ]u'ompt  obedi- 
Hnce  to  orders,  nor  do  I  believe  a  braver  set  of  man  could  h.ave  been  collected  than  those 
■rho  compose  thisdotaehment.  liut,  sir,  I  conceive  it  would  have  been  madness  in  me, 
Ha  well  as  a  direct  violatiou  of  my  orders,  to  have  risked  the  detachment  withont  a 
brospcct  of  snocess. 

f  I  believe  I  should  have  been  fully  able  to  have  accomplished  yonr  views  if  the  en- 
^i,iv  ti  4,1  not  been  supulied  with  artillery,  and  so  advautageou.sly  posted  as  to  render 
i  'le  for  US  to  have  dislodgod  him  without  immiuout  danger  of  the  loss  of  the 

I  V.  .   i.n.'hmcnt. 

^^^^—  ZA.  TAYLOR, 

^^^^^^B  Brtcet  itajoi;  Commaiidiny  Dclachmeti:. 

The  following  account  of  this  expedition  is  taken  from  Governor  Key- 
nolds's  "  Life  and  Times : " 

Nothing  ancommon  occurred  until  they  reached  Rock  Island,  where  they  met  British 

oldiers,  cannon,  and  swarms  of  Indians. 

The  English  had  captured  our  garrison  at  Prairie  dn  Chien,  and  bad  the  whole  ooon- 

ry  in  possession  north  of  the  settlements  near  the  present  city  of  Alton. 

,  Our  white  enemy  was  at  Rock  Island,  with  many  regulars,  six  pieces  of  cannon,  and 

liordes  of  Indian  warriors.     Major  Taylor,  with  his  usual  sound  judgment,  anchored 

iis  fleet  out  in  the  Mississippi,  about  one-half  mile  above  the  mouth  of  Ki>ukKiver,aud 

not  far  from  Tliree  VVillon-  Islands.*     It  was  supposed  that  the  English  ba<l  ordered  the 

Indians  to  occupy  these  islands  in  greitt  numbers  in  the  night,  as  they  swarmed  with 

the  red  warriors  at  daylight.    The  English  had,  in  the  night,  planted  cannon  in  bat- 

ery  ot  the  edge  of  the  wat<;r,  so  as  t«  destroy  our  boats  iu  the  morning.     It  was  tlie 

English  calculation  that  the  cannon  wonld  destroy  our  boats,  and  the  men  would  have 

I  swim  to  the  islands,  where  the  Indians  wouhl  kill  them.     It  Is  almost  impossible  to 

Birounivent  the  Americans.     Taylor  ordered  all  his  forces,  exce])t  twenty  men  on  each 

boat,  to  procee<l  to  the  islands  and  destroy  the  Indian  warriors  on  them.    This  order 

■was  execntiul  with  great  vigor  and  efficiency,  and  the  Indians  were  either  killed  or 

drove  down  to  the  lower  island;  but,  in  the  mean  time,  the  British  cannon  opened  a  trc- 

tanondous  lire  on  our  boats,  that  caused  the  soldiers  to  rush  back  to  the  boats  to  savo 

Bliem  from  the  cnnnoo-bulls  which  were  piercing  them  in  every  direction.     British  ottl- 

B^^  were  i>^ ■••'  ••■•  '. '   •■  I:,  giviiiL'  command  to  the  cannonades,  and  many  regu- 

■ttliBnd  liii  yiiig.     I'he  boats  were  unable  to  resist  the  cannon,  and 

Huttat  eve:  In   the   battle  some   Indian  canoes  were  seen  on  th» 

■  'About  three  (3}  miles  below  Kock  Island. 
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lower  mliind.aiid  Captain  Rpctor  was  oril(>re<l,  with  sonip  men,  to  scour  1 :  1. 

rtid  BO,  and  drove  the  Indians  back  into  the  wlUowg  :  Ivnt  the  enemy  re-(  : 
tumdrove  Rector  back  to  the  s.ind-beuch  asjain.     In  this  sortie  from  his  bn... ,  ,.. 
elegantly  dressed  in  military  coBtnme,  with  a  towering  feather  in  his  cap,  inid  a  ( 

drawn,  leading  his  men  to  the  charge.     lu  thin  exposed  («ilnation,  with  hnndr 

gans  tired  at  him,  be  moved  on  undannted,  as  if  bo  were  iu  his  mcHs-room  with  hfi 
comrades^    The  Rector  family  never  kuew  what  fear  was,    The  boats  under  Tayli 
wore  ordered  to  retreat  down  the  river;  bnt  jnst  as  Rector's  boat  got  under  wi 
gronnded  and  stock  fast.    The  Indians  8urroiinde<l  it,  and  it  w.is  with  the  ntnio«tJ 
tightiug  they  were  kept  ont.    All  the  boats  had  left,  except  Capt.  .Samuel  Whitesid 
who  saw  the  imminent  danger  of  Hector,  and  with  true  courage  and  kindness  of  bear^ 
returned  to  save  his  brother  soldiers.     If  Whitcsides  hiul  not  returned,  Rector  and  nl 
his  men  were  doomed  to  destruction.     Rector's  boat  being  saved,  all  descended  the  riva 
until  they  were  out  of  the  reach  of  the  canuon,  when  Miyor  Tajlor  called  a  oouucil  < 
his  officers. 

It  was  »,sccrtained  that  there  were  more  than  a  thousand  Indians  at  and  near  HoctI 
Island,  and  a  detachment  of  British  regulars,  with  six  tjeld-pieces;  and  the  l■n'.•l■livl*^ 
American  soldiers  were  only  'Sii  in  number.  This  showed  the  force  of  the  er.. 
more  than  three  to  one  over  the  Americans.  Under  all  circumstances  it  was  ... 
imprudent  and  improper  to  att>M:k  such  superior  forces,  and  the  whole  Deet  dosue 
the  river  to  the  site  where  Warsaw  now  stands.  At  this  poiut  Fort  Edwards  waa  1 
and  Fort  Johnson,  a  few  miles  above,  was  burned.  After  the  erection  of  Fort  Eilwaf 
ttie  troops  remained  three  or  four  weeks  ;  but  the  major  part  of  them  descended  thi 
river  to  Saint  Louis,  and  were  discharged  the  Hth  Octolier,  1814. 

Thus  ended  this  expedition,  which  pretty  much  closed  the  war  in  the  Wi«t.  Bc!»rcelJ 
any  further  Indian  depredations  were  committed,  and  the  troops  were  generally  di>4 
banded.  On  the  '24th  December,  1814,  peace  was  concluded  at  Ghent,  in  Europe  ;  bal 
the  act  was  not  known  for  some  months  thereafter. 

I  saw  in  the  harbor  of  .Saint  Lonis  the  boats  that  were  in  Taylor's  battle  at  Rock  InlaDd 
and  they  were  riddled  with  cannon-balls.  I  think  the  balls  were  made  of  lead  ;  al  auji 
rate,  they  jiierced  the  boats  considerably. 

After  the  war  was  closed  the  treaties  of  peace  made  with  the  Sacs  an 
Foxes,  already  mentioned,  were  signed  at  Portage  des  Sioux  on  the  13t 
and  14th  of  September,  1815.    From  the  wording  of  the  first  of  these 
and  statements  made  by  the  chief's,  it  appeal's  that  a  portion  of  the  Sai 
tribe  liad  endeavored  faithfully  to  carry  ont  the  treaty  of  1804 ;  that  the; 
had  not  engaged  in  the  war  against  the  United  States,  but  that  they 
had  separated  from  Black  Uawk  and  his  party,  and  had  removed  to  th 
Missouri  River. 


n 


ESTABLISHMENT    OP    A    MILn'ARY    POST   ON    BOCK  ISLAND  AND  FORT 

AKMSTEONO  BUILT.* 


In  September,  1815,  the  Eighth  United  States  Infantry,  under  tb^ 
command  of  Col.  R.  C.  Nichols,  colonel  of  the  regiment,  was  .sent  up  thj 
river  from  Saint  Louis  to  establish  a  fort  at  or  near  Rock  Island,  Thi 
object  of  the  espt-dition  wa.s  to  occupy  the  country  at  the  mouth  of  tb^ 
Rock  River,  protect  anticipated  settlers,  control  tlie  Sac  aud  Fox  tril 
of  Indians,  and  to  open  and  protect  a  line  of  communication  via  the  rive^ 
to  Prairie  du  Chien  and  other  posts  which  were  to  be  established  fartheq 
up  the  river.  From  .some  correspondence,  and  perhaps  also  from  thi 
hostility  or  lack  of  friendliness  shown  by  Black  Hawk  and  his  part 
after  the  war  in  refusing  to  attend  or  sign  the  treaty  at  Portage  Ae^ 
Sioux,  it  was  thought  these  Indians  would  remain  unfriendly  and  cndac 
ger  the  supplying  of  the  posts  on  the  Upper  I^Iissiasipi)i  via  the  riverj 
At  that  time  the  Army  was  supplied  [with  provisions  by  contractor 

•  The  following  account  of  theoccupution  of  Rock  Island  by  United  Stales  i 
Imildiug of  Fort  Armstrong  is  taken  principally  from  official  records;  from  a 
Colonel  Davenport's  life,  written  by  F.  B.  Wilkio  ;  from  newspaper  articles  written  priD 
cipally  by  Hon.  Bailey  Davenport,  son  uf  Colonel  Davenport,  aud  frominfomiatioQ  ofa 
tnineil  from  Mr.  Davenport  aud  others,  and  from  Judge  Spencer's  reuuDisreucea  of  t 
''  Pioneer  Life,"  and  other  books. 
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ireotly,  ami  not  tlirough  iv  coramis-sary  departtneut  as  done  now.  Mr. 
George  Davenport  •  accoiuitauied  tbe  expedition  as  eoutractor's  agent, 
and  had  his  supplies  in  light  keel-boats.  The  troops  were  also  trans- 
ported in  keel-boats,  t  The  expedition  reached  tbe  month  of  ^Uo  Dos 
Moines  Itiver,  about  140  miles  below  Rock  Island,  in  November,  and 
was  there  stopped  by  the  ice  and  went  into  winter  quarters  where  Major 
Taylor  and  his  command  had  winterodou  tUeir  retura  from  Bock  Island 
^— in  the  preceding  year.  J 

^B  The  troops  constructed  huts  or  wigwams  to  protect  them  from  the 
^ftold  during  the  winter,  and  the  post  was  named  "Cantonment  Davis," 
^■"ort  Edwards  was  built  at  this  place,  near  where  Warsaw  now  stands, 
^^n  the  following  year. 

I         During  the  winter  Colonel  Nichols  was  placed  in  arrest  and  sent  to 

Nashville,  Tenn.,  and  the  command  devolved  upon  Bvt.  Lieut.  Ool.  VV. 

Lawrence,  major  of  the  regiment. 

I  In  the  following  April,  1810,  Bvt.  Brig.  Gen.  Thomas  A.  Smith,  col- 

louel  of  the  rille  regiment,  airived  at  the  cantonment  with  his  regiment, 

^■took  command  of  the  expeditiou,  and  procee<led  up  the  river.     lie  ar- 

^Bived  at  Rock  Island  early  in  May,  and  after  examining  the  country  in 

the  vicinity  of  the  mouth  of  Rock  lliver,§  tixed  upon  the  foot  or  \vestl| 

end  of  liock  Island  as  the  site  of  the  fort  which  was  to  built.    The 

troops  were  first  landed  on  the  island  on  the  10th  of  May,  1810.    They 

went  into  camp  and  at  once  commenced  cutting  timber  for  building 

store-houses.    At  that  time  the  west  end  of  the  island,  which  is  now 

bare,  was  covered  with  a  heavy  growth  of  oak,  black  walnut,  elm,  and 

bass-wood. 

On  the  day  after  landing  General  Smith  sent  mes.sages  to  the  Sacs 
and  Foxes  to  meet  him  in  council,  but  they  refused  to  come.  There 
were  supposed  to  be  living  in  the  vicinity  of  Rock  Island  at  that  lime 
about  11,000  Indians  belonging  to  these  two  tribes.^ 

General  Smith  remained  at  Rock  Island  only  long  enough  to  construct 
.abatis  for  the  protection  of  the  troops  from  the  Indian.s,  and  then  pro- 
beeded  up  the  river  with  the  whole  of  the  rifle  regiment  to  re-occnpy 
■he  fort  at  Prairie  du  Chien,  and  establish  a  fort  (Fort  Saint  Peters, 
■Ifterward  Fort  Saelliug)  in  tbe  vicinity  of  Saint  Anthony's  Falls. 

■  'Mr.  l)iiveii|iurt  was  widely  kiuiNVii  an  Cul.  Uuurj{e  Oaveiiport.  Hu  was  tliu  lirat 
farhilo  settler  at  ur  in  the  vicinity  of  liock  ImIuikI,  ami  at'tei'waril  Imcauio  Iiuliaii  a^ent 
K>r  tlic  (ioveniiueiitaud  received  a  Kraittof  land  on  the  island.  Plis  remarkable  career 
Ha  intiuiutely  connected  with  the  liiiitory  of  Rock  iHland. 

■  t  Keel-hoatji  were  ordinary  barges  or  scows,  provided  with  a  keel  to  permit  the  n«e 
bf  n  most  and  sail,  and  were  mncli  iitted  on  western  rivera  in  early  times  for  transpor- 
pRtiun  purposQS.  They  were  propelled  by  sails  when  the  wind  was  favorable,  and  nt 
nther  time«  by  poles,  oars,  and  by  men  or  horses  walking  on  the  shore  and  towing  them. 

■  !  The  following  incident  of  this  expedition  is  related  by  Hon.  B.  Daveni)ort:  "One 
■norning  during  a  thick  fog  the  boats  were  anchored  in  an  eddy  of  the  river  for  break- 
Hist :  wiiile  seated  in  the  boats  at  breakfast,  two  of  tho  otticers,  Second  Lieutenants 
Beiinrt  Hiley  and  T.  F.  Smith,  of  the  rille  regiment,  fonud  that  they  had  diflereut 
ppinions  respecting  the  direction  of  the  cnrrent  of  the  river,  and  entered  into  a  violent 
tontrovcrsy  ou  the  subject.  Finding  that  this  would  not  make  the  river  How  two 
■rays,  thoy  cho.se  their  seconds,  took  pistols,  left  their  breakfa-st,  and  went  ashore  to 
Ught  it  out  and  settle  tbe  matter.  After  oichauging  a  few  shots,  neither  having  been 
Bit,  and  having  discovered  a  higher  respect  for  each  other's  opinions,  as  is  usual  when 
Booked  at  through  the  pistol  merlium,  shook  hands  .ind  went  l>ack  to  their  breakfast." 
Bfr.  iJavenport  adds  there  were  other  duels  before  thoy  reached  their  winter  quarters. 
I  II  The  course  of  the  Mississippi  pa,st  Rock  Island  is  niarly  duo  west. 
m   iJThe  month  of  Rock  River  is  abont  tivo  miles  below  Rock  Island. 

t' Their  largest  village  was  ou  Rock  River,  about  five  miles  from  Rock  Island,  just 
below  "Black  Hawk's  Tower."    They  h;id  other  villages  on  the  banks  of  tbe  Mi».ii9- 
^ppi,  on  the  present  sites  of  the  cities  of  D.avenport  and  Kock  Island,  and  aUso  uu  the 
Hte  of  Princetou,  Iowa. 
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The  Eighth  lafantry,  under  the  command  of  Colonel  Lawrence,  wa3 
left  at  Hock  Island,  and  Colonel  Lawrence  at  once  commenced  the  oon- 
straction  of  the  fort,  which  was  named  Fort  Armstrong,  in  honor  of  the 
Secretary  of  War.  The  interior  of  the  fort  was  400  feet  sqaare.  The 
lower  half  of  the  walls  was  of  stone,  and  the  opper  half  of  hewn  tim- 
ber. The  timber  and  stone  were  procnred  on  the  island.  At  three  of 
the  angles — the  northeast,  southeast,  and  southwest — block-houses  were 
built,  and  these  were  provided  with  cannon.  One  side  of  the  square 
was  occupied  by  the  barracks  and  other  buildings.  These  were  built  of 
hewn  timber,  with  roofs  sloping  inward  as  a  protection  against  their 
being  fired  by  the  Indians,  and  that  they  might  not  furnish  a  safe  lodg- 
ing-place for  the  enemy  in  an  attack.  The  fort  was  placed  on  the  ex- 
treme northwest  angle  of  the  island.  Its  northwest  comer  was  sboat 
200  feet  from  the  present  location  of  the  island  end  of  the  bridge. 

Governor  Ford,  in  his  History  of  Illinois,  gives  the  following  descrip- 
tion of  Fort  Armstrong  as  it  appeared  in  1831 : 

Fort  Armstrong  was  bnilt  upon  a  rocky  cliff  on  the  lower  point  of  an  island  near  the 
center  of  the  river,  a  little  way  above ;  tlie  shores  on  each  side  formed  of  gentle  slopes 
of  prairie,  extendint;  back  to  blutb  of  considorable  height,  made  it  one  of  the  most 
picturesque  scenes  in  the  western  country.  The  river  here  is  a  beautiful  sheet  of  clear, 
swift-rauuini;  water,  about  three-quarters  of  a  mile  wide;  its  banks  on  both  sides 
were  uninhabited,  except  by  Indians,  from  the  lower  rapids  to  the  fort;  and  the  voy- 
ager up-stream,  after  several  days'  solitary  progress  through  a  wilderness  country  on 
its  borders,  came  suddenly  in  siglit  of  the  whituwushcd  walls  and  towers  of  the  fott, 
perched  upon  a  rock,  surrounded  by  the  grandeur  and  beauty  of  nature,  which,  at  a 
distance,  gave  it  the  appearance  of  one  of  those  enchanted  castles  in  an  nninhabited 
desert,  so  well  described  in  the  Arabian  Nights'  Entertainments. 

After  General  Smith  had  gone  up  the  river  and  the  troops  had  fin- 
ished the  abatis  and  commenced  getting  out  timber  for  the  fort,  the 
Indians  pretended  to  bo  more  friendly,  and  began  visiting  the  island  in 
their  canoes  in  great  nnmbers.  The  following  incident  is  taken  from  a 
letter  written  by  the  lion.  B.  Davenport  and  published  in  the  Bock 
Island  Argus: 

One  day  a  small  party  came  over  to  dance,  and  after  the  dance  the  colonel  in  com- 
mand gave  thoiu  presents. 

In  a  few  days  after,  and  while  a  large  number  of  the  soldiers  were  out  cntting  tim- 
ber, a  large  party  of  warriors,  headed  by  tlie  No-ka-lo-quat,  came  over  in  canoes  and 
lauded  on  the  north  side  of  tlie  island,  and  <lancc<I  up  to  the  entrance  of  the  encamp- 
ment, and  wanted  to  enter  and  <lanoe  in  front  of  the  comiuaDder's  tent.  Aboot  toe 
same  time  a  large  party  of  warriors  was  discovertMl  approiuihing  over  the  ridge  from 
the  south  side  of  the  ixluud,  heiuled  by  Keokuk.  The  colonel  immediately  ordered  the 
bugle  sounded  to  recall  the  soldiers  from  the  woihIs,  and  had  all  under  arms,  (about 
COO,)  and  the  ouiinun  run  out  in  front  of  thu  entrance,  ready  to  fire.  The  Indians  were 
ordered  not  to  nppruueli  any  nearer. 

The  colonel,  titking  the  alarm  before  Keokuk's  party  got  near  enough  to  rush  in, 
saved  the  enuampment  from  surprise  aud  muMsucre. 

The  Indians  evidently  knew  that  the  erection  of  the  fort  was  intended 
to  compel  a  coniplianco  on  their  part  with  the  treaties  which  had  been 
made,  and  that,  \Vlieu  wliite  matUM-s  came,  they  might  have  to  leave 
their  homes.    Speaking  of  thi.s,  years  aitorward,  ISlack  Hawk  said : 

We  did  not,  however,  try  l<>  pr«vvi<nt  their  buililing  the  fort  on  the  island,  but  we 
were  very  sorry,  as  this  was  tlm  best  iHlaiid  on  the  Mihsiasippi,  and  had  long  been  the 
resort  of  our  young  ^leople  during  the  Hiininicr.  It  was  our  garden,  (like  the  white 
people  have  near  tlieir  big  villagoH,)  whieli  siipplii-d  us  with  strawberries,  blackberries, 
pinins,  apples,  and  nuts  of  various  kinds;  iiiiil  its  wiilers  supplied  us  with  pure  iish, 
being  situated  in  the  rapids  of  the  rlxer.  In  my  early  life  I  spent  many  happy  days 
on  this  island.  A  good  spirit  hud  rare  of  It,  who  livml  in  a  eiivo  in  the  rocks  immedi- 
ately nndcr  the  place  where  the  fort  now  hliindh,  uiul  lias  often  been  seen  by  our  peo- 
ple, lie  was  white,  with  huge  wings  like  u  iuciih'h,  Imi  ten  times  larger.  We  were 
particular  not  to  make  niiieh  iiiiInk  in  lliut  puit  of  the  inland  whieh  he  inhabited,  for 
fear  of  distuibing  him.  Kut.  the  noinn  of  tin'  I'oil  luis  sMu-e  driven  him  away,  and  no 
tloubt  a  bail  sjiil  it  has  taken  his  |ilm  e. 
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TLe  care  referred  to  was  in  the  face  of  tbe  limestone  blaff  at  tlie  north- 
west corner  of  the  island.  At  high  water  the  floor  of  the  cave  was  cov- 
ered and  boats  could  enter.  This  cave  was  closed  by  building  tbe  abut- 
ment of  the  bridge  across  its  entrance  in  1870. 

After  the  completion  of  Fort  Armstrong,  in  1817,  there  is  nothing  ot 
much  importance  connected  with  Rock  Tsland  to  be  recorded  till  the 
breaking  out  of  the  Black  Hawk  war  in  1831. 

The  officers  and  troops  stationed  at  Fort  Armstrong  from  August, 
1819,  (first  return  on  file,)  until  abandoned,  May  4, 183G,  were  as  fol- 
lows: 


Commanding  officer. 


Capt.  U.  Maraton,  Fifth  Infantry. .. 
(;apt  S.  Burbank.  Fifth  Infantry. . . 

Miy.  J.  H.  Voee,  Fifth  Infantry 

Capt  &  Bnrbanic,  Fifth  Infantry . .. 

M^.  J.  H.  Vo80,  Fifth  Infantry 

Capt  J.  Plympton,  Fifth  Infantry.. 
Mi^j.  S.  Bnrbank,  Fifth  Infantry .... 

Capt  J.  Gireen,  Third  Infantry 

Capt  J.  S.  Nelson,  Third  Infantry. . 
Capt  J.  Grreen,  Third  Infantry..... 
Capt  f  ohn  Bliaa,  Third  Infantry. . . 
Capt  T.  J.  Beall,  Firat  Infantry. . . . 

M^i.  John  Bliss,  First  Infantry 

Capt  T.  J.  Beall,  Firat  Infantry . . . , 
Lient.  A.  S.  Miller,  First  Infantry  .. 
Capt  T.  F.  Smith,  First  Infantry . . . 
Lii>at.  Col.  William  Davenport, 
First  Infantry. 
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Garrison. 


Cntnpnny  T,  Fifth  Infantry. 
Compauy  D,  Fifth  Infantry. 
Cuin])aai<!f)  D  and  F,  Fifth  Infantry. 
Companies  D  and  F,  Fifth  Infantry. 
Companies  £  and  H,  Fifth  InfJantry. 
CJumpanies  E  and  H,  Fifth  Infantry. 
Cnnipanips  E  and  B,  Fifth  Infantry. 
Cojiip^ijiiia  C  and  6,  Third  Infanti^. 
Ci)n3ij;ii]k>s  C  and  G,  Third  Infantry. 
CompaDicH  C  and  G,  Third  Infantry. 
Coiuiianicft  D  and  H,  Third  Infantry. 
Couijjaiiii'.H.  C  and  K,  First  Infantry. 
Companies  C  and  K,  First  Infantry. 
Goinpanlnfl  C  and  K,  First  Infantry. 
Companien  C  and  K,  First  Infantry. 
Conipairieg  G  and  K,  First  Infantry. 
CoBipanies  G  and  K,  First  Infantry. 


An  incident  related  by  Judge  Spencer,  one  of  tbe  first  settlers  at 
Eock  Island,  portrays  the  extreme  isolation  of  Fort  Arihstrong  and 
other  western  posts  in  early  times.    He  says : 

At  this  time  (1828)  they  had  only  an  occasional  mail  here,  which  was  got  by  sending 
two  soldiers  on  foot  to  Galena.*  Soon  after  I  came,  having  business  at  Galena,  ana 
the  officers  of  the  garrison  being  anxioas  to  hear  who  had  been  elected  President  in 
November,  it  being  now  the  20th  of  December,  it  was  arranged  that  I  should  carry  the 
mail  to  Galena  and  bring  one  in  retarn,  for  which  I  was  to  receive  $5. 

Judge  Spencer  made  the  whole  trip  alone  on  foot,  in  the  extreme  cold 
weather  of  winter,  and  broaght  back  to  the  garrison  the  news  of  Gren- 
eral  Jackson's  election. 

White  settlers  appear  to  have  first  located  in  the  vicinity  of  Eock 
Island  in  about  1828.  Judge  Spencer  states  tbe  number  of  settlers  on 
tbe  main-land  in  the  spring  of  1828  to  have  been  only  nine  men,  some  of 
whom  had  families. 

At  this  time  it  was  tbe  habit  of  the  Indians  to  leave  their  villages  for 
several  months  in  each  year,  and  while  tbey  were  absent  the  white  set- 
tlers moved  in  and  took  possession.  This  created  discontent  and  hos- 
tility among  tbe  Indians  when  they  returned,  and  as  the  number  of  set- 
tlers increased  the  feeling  became  stronger.  The  commanding  officers 
at  Fort  Armstrong  and  the  Indian  agent  on  the  island.  Colonel  Daven- 
port, frequently  required  and  urged  tbe  Indians  to  give  up  their  villages 
and  lands  »nd  move  across  the  Mississippi,  in  accordance  with  their 
treaties ;  but  Black  Hawk  and  his  party  of  the  Sacs,  sometimes  called 
the  "  British  party"  or  "  British  band,"  because  of  their  adherence  to, 
the  English,  refused  to  go. 

*  About  100  miles  from  liock  Island.  Galena  had  at  that  time  acquired  some  im- 
portance on  account  of  its  lead-mines. 
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THE  BLACK  HAWK  WAR, 

The  history  of  the  Black  Hawk  war  has  been  repeatedly  written  ani 
is  well  known.    Only  a  short  summary  of  such  of  its  eveuts  as  relat 
particularly  to  Rock  Island  will  be  given.    lu  1828,  Keokuk,  the  hea«| 
chief  of  the  Foxes,  and  his  tribe,  in  accordance  with  the  treaties  thej 
had  made  with  the  United  States,  moved  west  of  the  Mississippi  antf 
established  themselves  on  the  Iowa  Kiver.    Between  this  time  and  1831 
the  number  of  white  settlers  ou  the  main-land  in  the  vicinity  of  Rock 
Island  ra|)idly  increased.    The  lands,  includiu;,'  the  site  of  the  Sac  vl 
lage,  were  surveyed  and  sold  to  the  settlers  by  the  United  States,  bui 
Black  Hawk  and  his  party  of  the  Sacs  called  the  British  band,  which 
numbered  about  five  hundred  warriors,  still  remained  in  their  villag 
and  refused  to  leave.    Complaints  from  the  settlers  of  depredations  bj 
the  Indians  were  frequent,  till  finally,  iu  the  spring  of  1831,  Blach 
Hawk  warned  the  settlers  that  they  must  leave.    It  was  also  fenre 
that  some  neighboring  tribes  of  Indians,  the  Kickapoos,  Pottawato 
mies,  and  Winuebagoes,  would  join  Black  Hawk  fa  an  attack  ou  the 
whites.    The  settlers  sent  petitions  for  protection  to  the  military  au-^ 
thorities  at  Rock  Island  and  Saint  Louis  and  to  the  governor  of  Illiaoi8j( 
The  latter,  Governor  Reynolds,  promptly  assembled  about  1,000  niouute«J 
volunteers  at  Beardstown,  90  miles  Irom  Rock  Island,  and  marched  \yitb 
them  to  Rock  Island.    General  Gaines,  who  was  ia  Saint  Louis,  went 
at  once  to  Rock  Island,  taking  the  Sixth  United  States  lufaiitry,  whichj 
was  at  Jefferson  Barracks,  with  him.    The  settlers  were  all  moved  t* 
the  island,  and  General  Gaines  sent  for  Black  Ilawk  for  a  talk.    The 
following  account  of  this  meeting,  which  is  given  by  Judge  Spencer^ 
of  Rock  Inland,  who  was  present,  aud  was  well  acquainted  with  Blacll 
Hawk,  is  interesting : 

KeokiiU  and  sonic  of  his  friends  came  np  from  their  village  on  the  Iowa  River, 
came  oiitii  tliu  iHland.  General  GoineH,  the  ufBvers  of  the  Siath  regiment,  the  ufltc 
iif  tbeKorrJitoD,  with  the  cilizuiis,  aud  ICuoknkaiul  liis  frieudH  met  in  the  coiineil-huus 
lllack  Hawk,  witli  scventy-fivu  to  one  hundred  warriors,  nicely  dressed  and  piiiut 
lU'ew  near.  When  wilhiu  about  one  hundred  yards  of  the  coiincil-lii)n»«  they  com^ 
menccd  dincing  in  a  very  loud  voice,  which  seemed  to  alarm  Keokuk  and  party  M 
much  that  tljcy  left  in  (treat  honto.  Those  who  understood  the  Indians  best  thoDgbl 
from  the  8iu(;iug  and  the  manner  of  the  Indians  that  tbere  would  be  a  general  motutiH 
cro.  A  man  that  always  accompanied  black  lluwk,  as  they  entered  the  council-houseJ 
commenced  singing  iu  a  very  boisterous  nianmir,  and  gesticulating  as  though  he  wat 
very  angry,  speaking  very  rapidly.  Ueneral  Gaines  spoke  to  him  very  i|iiietly  of  th^ 
sale  of  their  lauds.  The  ludiuu  said  the  land  hud  never  been  sold.  General  Oaine 
then  called  for  the  reading  of  the  treaty,  which  seemed  to  encage  him  still  more.  H^ 
mid,  "The  white  people  s|>eak  from  a  paper;  but,"  ho  added,  striking  his  hand  npuq 
bis  breast,  "the  Indian  always  speaks  from  the  heart."  The  iirst  point  Black  Huwii 
tried  to  make  when  he  spoke  was  that  "  the  land  had  not  been  sold,  as  the  men  wfaol 
went  to  Saint  Louis  had  no  authority  to  sell,  having  been  sent  on  other  business."  Bjrj 
this  time  we  began  to  think  Black  Hawk  was  pretty  nearly  right.  The  second  point  he| 
made  was,  "  If  it  was  sold,  they  had  got  nothing  for  it."  He  said,  over  and  over  ngainJ 
"  If  a  small  part  of  the  land  was  worth  $lll,OUU  a  year  forever,  all  of  it  must  be  worth 
more  than  $'J,0OO."  When  the  general  pressed  an  answer  about  his  leaving,  he  said  all 
the  time  "ho  would  not  tight  and  he  would  not  leave,  but  if  our  people  came  to  driva 
him  otf,  he  would  sit  down  in  his  wigwam,  and  they  might  do  what  they  pleased  witti 
blm  ;  for  himself,  he  would  do  nothing."  General  Uaiues  interpreted  his  talk  to  meaq 
that  he  would  light. 

General  Gaines's  command  was  joined  by  Governor  Reynolds  with  bid 
volunteer  troops  near  the  month  of  Rock  River  on  the  evening  of  tl 
Iflth  of  June,  1831,  and  the  next  morning  the  combined  forces  movedl 
upon  the  Sac  village.    They  found,  however,  that  Black  Uawk  and  all 
his  people  had  left.    They  had  crossed  the  Mis8i.'!si[>pi  and  camped 
about  twelve  miles  below  Rock  Island.    On  the  30th  of  June,  Blaoka 
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avrk  came  to  Bock  Island  with  twenty-soven  of  his  chiefs  and  war- 
riors, aud  signed  u  treaty  of  peace  with  General  Gaiues  and  the  governor 
^f  Iliiuois,  acting  in  behalf  of  the  Uniteil  States.    In  this  treaty  he 
ledge<l  himself  not  to  return  again  to  the  cast  side  of  the  river  or  to 
ngage  again  in  hostilities  against  the  United  States. 
Governor  Reynolds'^  volnnteers  were  then  disbanded  and  went  home. 
Corn  and  provisions  were  distributed  to  tlie  Indians  by  General  Gaiues. 
During  the  winter  of  1831-';32  it  became  evident  that  Black  Hawk  would 
ot  keep  the  treaty  which  he  had  signed  the  summer  before.     About  the 
th  of  April  hecrosscd  the  Mississipjii  at  Burlington,  and  moved  np  the  left 
bank  of  the  river,  with  about  500  warriors  and  his  women  and  children, 
with  the  intention  of  driving  out  the  settlers  and  re-occupying  his  old 
village.     Do  expected  assistance  from  the  Winnebagoes  and  other  In- 
dians ou  I{o(;k  Kiver  farther  north.    lie  had  also  made  streuaous  efforts 
during  the  winter  to  induce  Keokuk  to  join  him  in  his  attempt,  but  with- 
out success.    As  soon  as  news  was  received  that  this  move  of  Black 
awk's  was  anticipated.  General  Atkinson,  colonel  of  the  Sixth  Infantry, 
left  Jeflerson  Barracks  with  the  First  Infantry  and  went  to  Hock  Island. 
Lieut.  Col.  Zachary  Taylor  (afterward  President  of  the  United  States) 
was  in  command  of  the  regiment,  aud  Lieut.  Jeflerson  Davis  (afterward 
president  of  the  so-called  Confederate  States  of  America)  audCapt.  Will- 
iam S.  Harney  (afterward  General  Harney)  were  members  of  the  reg- 
iment and  served  through  the  campaign. 

During  the  month  of  April  Governor  Reynolds  assembled  about  2,000 
volunteers  at  Beardstown,  aud  marched  to  Yellow  Banks,  on  the  Missis- 
sippi, mty  miles  below  Rock  Island.     He  then  marched  up  to  the  month 
I      of  Rock  River,  where  he  was  joined  by  General  Atkinson  aud  the  regu- 
lar troops.    The  volunteers  were  commanded  by  General  Whiteside, arid 
^^Abraham  Lincoln  (afterward  President  of  the  United  States)  held  the 
^■rank  of  captain  in  this  command  aud  fought  throughout  the  campaign. 
^m    On  arriving  at  the  mouth  of  Rock  River  the  Indians  had  gone  up  that 
^Kriver  till  they  were  about  opposite  Rock  Islaml.   Then  Black  Hawk  sent 
^his  women  and  children  and  baggage  ou  up  the  river  in  canoes,  and  he 
and  his  warriors  ventured  a  bold  attempt  to  capture  Fort  Aiinstrong. 
At  this  time  the  garrison  consisted  of  only  two  comi)auies  of  infantry, 
I      partly  full,  and  mustering  altogether  not  over  SO  lighting  men.    Black 
^^Bawk  brought  his  warriors  by  night  from  R<x;k  River,  a  distance  of  live 
^Btniles,  through  the  woods,  over  the  bluffs,  to  the  Mississippi,  and  crossed 
^Kto  Rock  Island.     A  teirible  snow-storm  is  said  to  have  prevented  an  at- 
^Ttack  on  the  fort  that  night,  and  before  morning  general  Atkinson  arrived 
with  the  Sixth  Infantry,  and  probably  saved  the  garrison  from  massacre. 
It  is  more  reasonable  to  suppose  that  Black  Hawk  had  no  hope  of  get- 
ting into  the  fort  except  by  stealth  or  stratagem,  and  in  this  the  snow- 
storm  would  have  aided  him.    He  probably  found  out  during  the  night 
that  General  Atkinson  was  at  hand  with  re-enforcements,  and  that,  even 
^■if  he  succeeded  in  capturing  the  fort,  he  and  his  whole  band  would 
^KBveutually  be  taken  prisoners  in  the  fort.    The  Indians  withdrew  during 
^Kthe  night  and  followed  their  jjcople  np  Rock  River.    General  ^Vtkinsou 
^Pet  once  joined  General  Whiteside  and  his  volunteers  on^iock  River  and 
"  started  iu  pursuit  of  the  Indiana.      After  much  hard  fighting  in  the 
I      months  of  May,  June,  July,  aud  August,  in  which  the  principal  battles 
^t^ere  Stillman'sRun  (May  1.5)  and  Bad  Axe,  on  the  Mississippi,  (August 
^P2,)  nearly  the  whole  of  Black  Hawk's  band  was  destroyed,  and  Black 
Hawk  himself,  his  son,  Seoskuk,  and  other  chiefs,  were  made  prisoners 
^^and  brought  to  Rock  Island.     They  were  afterward  taken  to  Washing- 
^Hton  and  other  eastern  cities. 
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On  tliohreaking  out  of  hostilities,  General  Scott  bad  been  sent  from  tli 
East  with  troopH  to  direct,  thecampaign.    ITo  made  a  rapid  moveweut 
way  of  the  great  lakes,  and  arrived  at  Prairie  dii  Chien  a  few  day  s  aft 
the  battle  of  Bad  Axe.    He  then  went  down  the  Mississippi  to  Roc! 
Island. 

A  virulent  type  of  Asiatic  cholera  had  broken  out  among  the  troo 
whileon  transportson  the  lakes,  and  was  brought  with  them  to  liock  Island.' 
Tt  raged  in  its  worst  form  in  the  large  camp  of  jaded  troops  collected  on 
the  island  after  the  camijaign,  and  wasonly  broken  up  bydistributiugtbi 
troops  in  small  camps  on  the  l>lnft's  along  the  west  bank  of  the  river.  Sev^ 
eral  medical  ofiicers  died,  and  General  Scott,  in  a  letter  written  after  th 
war,  ascribed  the  savingof  the  army  from  decimation  by  the  scourge  t 
the  efforts  of  his  chief  medical  ofticer,  Snrgeon  (J.  A.  Finley,  aftorw; 
Surgeon  General  daring  the  late  war  of  the  rebellion. 

The  Government  took  mnch  pains  to  secure  for  Black  Hawk  a  kin 
reception  by  the  Indians  npon  his  return  from  his  eastern  tour. 

The  accounts  of  this  meeting  between  Black  Hawk,  Keokuk,  and  otb 
chiefs  at  Rock  Island  are  very  affecting.    Black  Hawk  then  establish 
himself  with  a  remnant  of  his  tribe  on  Des  Moines  River  in  Iowa,  whei 
he  died  in  183S. 

Tradition  states  that  the  Sacs  and  Foxes  came  from  the  viciaity 
Montreal,  Canada,  before  the  year  1700,  and  that  they  had  lived  in  thel 
villages  at  or  near  Kock  Island  fully  150  years.    Their  attVction  loi 
these  villages  was  like  that  of  the  Jews  for  their  city  of  Jerusalem 

After  the  close  of  the  Black  Hawk  war,  there  is  no  record  of  furthei 
l>08tilities  with  the  Indians  at  Rock  Island.    A  garrison  was  maintain 
at  Fort  Armstrong  till  the  4th  of  May,  1830,  when  the  fort  was  evaca 
ated  and  the  troops  were  sent  to  Fort  Snelling.    Lieut.  Col.  Wm.  Daven^ 
I>ort  of  the  First  United  States  Infantry,  was  in  command  of  the  fort  al 
the  time  it  was  evacuated,  and  he  left  Lient.  John  Beach,  United  State 
lufantry,  in  charge,  with  a  few  men  to  take  care  of  property.     But  th 
fort  was  never  regarrisoned,  and  in  the  following  November  (1836| 
Lieutenant  Beach  was  ordered  away,  and  the  property  that  had  b««: 
loft  was  removed.    General  Street,  Indian  agent,  then  had  charge  of! 
the  island  until  1 S38,  when  Col.  George  Davenport  was  appointed  ludiau 
agent,  and  remained  in  charge  till  1S40. 

In  1840,  some  of  the  buildings  at  Fort  Armstrong  wore  repaired  and 
an  ordnance-depot  was  established  at  the  fort  by  the  United  Statea 
Ordnance  Department.  Cai)t.  W.  R.  Shoemaker,  ordnance-storekeeper, 
was  placed  in  charge  of  the  dei)ot,  and  also  had  charge  of  the  island 
until  1815.  The  depot  was  then  broken  up  and  the  stores  were  removed 
to  the  Saint  Louis  arsenal. 

From  1845  till  the  act  for  establishing  the  Rock  Island  arsenal  wa9 
passetl,  in  1802,  the  island  was  in  charge  of  a  civil  agent  or  custodiaQ«i 
employed  by  the  W&t  Department,  and  never  passed  out  of  the  control 
of  that  Department.  1 

Mr.  Thomas  L.  Drum,  of  Rock  Island  City,  was  custodian  from  ISUJJ 
to  1853;  Mr.  J.  B.  Danforth,  of  Rock  Island,  from  1854  to  1857,  and  AFr, 
H.  Y.  Slaymaker  from  1857  to  18<J3.  For  a  short  time  in  1853  and  185-1: 
Ordnance-Sergeant  Cnmmings  was  in  charge. 

The  history  of  this  period,  from  1845  to  1863,  while  the  island  wa«  in 
charge  of  a  civil  agent,  is  full  of  persistent  and  protracted  efforts  ou  th« 
part  of  sqnatters,  manufacturing,  railroad,  water-power  companies,  and 
others,  to  procure,  by  pre-emption,  lease,  i)urchase,  or  ccssiim,  a  title  to 
lands  ou  the  island.  These  efforts  are  interesting  in  themselves,  but  are, 
particularly  so  in  connection  with  the  present  use  of  the  island,  becaasQ( 
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jcbcy  show  tho  bigh  estimate  placed  upon  it  and  its  water-power  by  all 
acquainted  with  it,  and  also  because  they  t'reqneutly  show,  in  corre- 
spondence, reports,  and  debates  in  Congress,  the  fixed  ojiinion  of  many 
eminent  men  that  the  island  must  under  no  circumstances  be  allowed  to 
pass  out  of  the  control  of  the  General  Gorerument,  and  that  it  would, 
eventually  become  the  site  of  a  great  .irmory  and  arsenal  for  the  Mis- 
sissippi Valley. 
The  following  abstract  taken  from  the  books  of  the  General  Land- 
dice,  Washington,  and  furnished  by  the  Commissioner,  shows  all  the 
action  taken  by  the  Government  respecting  the  island,  of  which  that 
office  has  record,  aud  is  useful  for  reference  in  all  that  follows: 

^B  Gexeral  Laxd-Office,  Septeniber  20,  I9ii2. 

^B^  Sir:  Agreenblfi  to  instructions,  I  have  tbe  honor  to  transmit  herewith  in  reference 
^Hjbo  Koc)<  liilaD<l,  Illinois,  •  •  •  with  my  rttjwrt  u|iou  the  same. 

^H^  Op  the  '2d  of  March,  1825,  the  Secretary  of  War  informed  the  Commissioner  of  the 
^Hpciieral  Land-Otiice  tb.it  Rock  I&land  was  necessary  for  military  purposes,  and  directed 
^Hthat  it  be  reserved  from  sale. 

In  accordance  with  sooh  instmctions,  tbe  CoramiRsioner,  on  the  8th  of  April,  1925, 
advised  tbe  register  of  the  land-offic«  at  SpriiiKtield,  Illinois,  that  the  island  was  tbore- 
"ter  to  bo  considered  as  reserved  for  military  pnrpuseg. 

Again,  on  tbe  11th  of  September,  1935,  the  Secretary  of  War  reqne^ted  that  instnic- 
Wous  miebt  be  given  to  tbe  register  and  receiver  of  the  land-oflice  nt  Galena,  Illinois, 
Hot  to  offer  at  public  sale,  nor  grant  pre-emption  rights  to  any  of  the  public  laud  on 
lock  Ltland,  so  long  as  tbe  position  is  required  for  military  purpows. 

In  compliance  with  this  request,  instruciions  were  issued  by  tbe  Commissioner  to  the 
egister  and  receiver  nt  Galenn,  on  the  15th  of  September,  le35,  directing  them  to 
cserve  Ruck  Island  from  any  public  sale,  and  stating  that  no  pre-emption  oLiim  to 
and  on  said  island,  by  virtue  of  tbe  act  of  Jnne  1".>,  1-^34,  could  be  recogniiod. 

On  the  23d  of  April,  163ti,  Major-Gener.-d  Jo^snp  informed  the  Commissioner  of  the 
general  Land-Ofiioe  that  Fort  Armstrong,  on  Rock  Island,  was  occupied  in  Angast, 
1615 ;  that  ha  thought  it  unnecessary  to  trace  the  records  further  back,  but  beliovod 
the  fort  waa  established  during  the  war  with  Great  Britain,  when  General  Armstrong 
was  Secretary  of  War. 

On  tbe  20lh  of  October,  IP.^R,  the  Secretary  of  War  infonned  the  Commissioner  of  the 
Jeueral  Land-Ollice  that  indiviiluals  were  intruding  on  the  military  reservation  on 
~r>ck  Island,  and  asked  fur  .in  accurate  plat  of  the  reservation,  that  iustractiuus  might 
ke  issued  to  the  proper  marshal  to  proceed  .igainst  the  intruders. 

By  his  letter  of  the  8tli  of  November,  183H,  the  Secretary  of  War  informed  tbe  Com- 

dissioner  of  the  General  Land-Olhce  that,  at  the  date  of  his  application  for  a  plat  of 

he  reservation,  he  was  not  sure  that  the  whole  island  was  reserveil,  or  the  application 

Would  not  have  been  made;  and  stated  that,  nt  that  date,  it  w:is  ''deemed  advisable 

not  to  dispose"  of  the  reservation,  and  that  it  would  still  be  held  under  control  of  tho 

|Wnr  Department;  and  that,  when  the  Department  should  no  longer  desire  to  continue 

■ti^  control,  the  island  would  be  surrendered  to  the  jurisdiction  of  tbe  (Jenorol  Laud- 

tollioe,  tvi  l)e  dispose^l  of  according  to  law,  as,  nnder  the  coustrnction  put  upon  the  act 

Bf  March  !S,  l>i\9,  the  reservation  could  not  be  sold  by  tbe  War  Department. 

■  ^  On  the  3l8t  of  Angnst,  1844,  George  Davenport  entered  the  S.  E,  i  of  sec.  25,  tp.  18 
■}..  R.  2  W.,  being  a  portion  of  Rock  Island,  per  cash  certificate  No.  17784.  This  entry 
Bras  allowed  by  special  act  of  Cougress,  April  2,  1844.  (Statutes  at  Large,  vol.  ti,  page 
■08.)  A  patent  i»»ued  on  this  entry  on  the  Ist  of  .September,  18-15. 
%.  Uu  the  2"2d  of  ])coenilier,  I'M",  the  Senate,  by  resolution,  called  on  tho  Secretary  of 
K'ar  for  iuforniation  if  Fore  Armstrong,  on  Rock  Island,  was  at  that  time  occupied  an 
K  military  post;  and  ali<o  requesting  him  to  communicate  his  "  opiuiuu  if  the  interests 
■f  tbe  Goveruuieut  require  that  said  site  should  be  reserved  from  gale,  for  military 
Knrposcs." 

■  In  answer  to  this  resoUilinn,  the  Ad,jntant-General,  on  the  24th  of  llcoembor,  1847, 
Buforraed  the  Secretary  of  War  that  Fort  Armstrong  was  evacnuted  on  the  4lh  of  May, 
■d  pnrsuauce  of  General  Order  No.  S',  dated  January  '25,  ISiti,  and  had  not  since  been 
Karriaonod  ;  that  Rock  Island  wa^  not  believed  to  be  of  any  value  fur  milititry  purposes, 
Knd  was  considered  iw  linully  abandoned. 

I  Ily  letter  to  tho  Secretary  of  the  Treasury,  dated  the  llth  of  Fehmary,  1843,  tbe 
fcecretnry  of  War  relinquished  the  military  reservation  of  Fort  Armstrong,  aud  placed 
Bt  at  tbe  disposal  of  the  Department  which  has  charge  of  the  public  lands. 
B  On  the  tltb  of  .Vugn^t,  lfC>U,  the  Adjutuiit-tioueral  informed  the  Commissioner  of  tho 
■Seneral  Land-tJitioe  that  tbe  militiviy  reservation  at  Roc'k  Island  had  been  ordered  to 
Ke  sold,  but  that  the  sale  hml  been  postponed  "  uutil  further  orders  " 
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■^n  the  asth  of  Feltrnary,  1855,  the  8.  E.  fi-1.  }  ami  E.  i  of  S.  W.  frl.  i  of  sec.  29,  an4 
the  N.  E.  frl.  i  of  aec.  32,  T.  18  N.,  R.  1  W.,  were  eutored  by  David  B.  Si-ai's,  per  ciisB 
certificate  No.  378W,  under  special  act  of  Congress,  approved  ii-lth  of  January,  ISS" 
(.Statutes  at  Large,  vol.  10,  page  H43.)  On  this  entry  a  patent  issued  on  the  Ist  of  Ha 
vember,  1855. 

During  the  year  1857,  it  appears  from  the  records  in  this  office  that  scveriil  s  I 

•filed  declaratory  statenjcuts  on  portions  of  the  island,  under  tlie  pre-emption 
4th  of  Septtuiber,  1841.    A  list  of  these  claimants  is  here  given,  together    ..  ..^> 
description  of  land  claimed  hy  each,  and  the  date  of  settlement  and  liliug,  aa  couxiut 
in  chronolopicsl  order. 

William  H.  Fairclongh  filed  D.  S.  No.  10(50,  on  the  W.  frl.  I  of  S.  W.  i  sec.  89,  18,  Ij 
on  the  4th  of  June,  1857,  claiming  settlement  9th  of  April,  1807. 

Thales  Lindaley  filed  V.  S.  No.  liMW,  on  the  S.  E.  frl.  i  and  N.  E.  frl.  i  sec.  30,  18, 1 
on  the  4th  of  June,  18,'>7,  claiming  settlement  Uth  of  April,  ld.~>7. 

ChristKVD  Raub  filed  D.  S.  No.  l>t7U,  on  the  N.  frl.  i  aec.  :iO,  18,  1,  and  the  N.  E.  ft-i  ; 
sec.  25,  18.  2,  on  the  4tli  of  June,  1857,  claiming  setrlemont  9th  of  April,  1857. 

Dudley  W.  SUwnrt  filed  D.  8.  No.  1971,  on  the  S.  W.  frl.  i  sec.  aO,  18,  1,  ou  the  4lU  « 
June,  1H57,  claiming  settlement  9th  of  April,  1857. 

Theron  H.  Waterninu  filed  D.  8.  No.  19t)5.  on  the  N.  E.  frl.  i  see.  31,  and  the  X.  WJ 
frl.  i  sec.  32,  18,  1,  un  the  4th  of  June,  claiming  settlement   on  the  9th  of  April,  1S57J 

Charles  T.  Church  filed  D.  .S.  No.  19C7.  on  the  frl.  N.  W.  i  see.  31,  18,  1,  and  fr.  of;" 
18,  2,  on  the  4tb  of  June,  IH!",?,  claiming  settlement  on  tbe'Jth  of  April,  1857. 

William  Thomas  filed  D.  8.  No.  l'.»7:t.  on  the  S.  \V.  frl.  i  sec.  25.  an«l  fr.  of  36,  18,  2,  < 
the  15th  of  June,  1857,  claiming  settlement  on  the  18th  of  April,  18,'i7. 

Leaader  8.  Butterfield  filed  D.  S.  No.  19C9,  on  the  8.  W.  frl.  i  sec.  85,  and  the  fr. , 
36,  18,  2,  on  the  4th  of  Jnne,  1857,  claiming  settlement  ou  the  l8tb  of  April,  1857. 

Charles  F.  Calkins  filed  D.  S.  1972,  on  the  S.  W.  frl.  i  sec.  25,  and  the  fr.  of  3<i,  IS,  I 
on  the  4tb  of  June,  li^u,  claiming  settlement  on  the  22d  of  .\pril,  1857. 

J.  Pierre  Millard  filed  D.  8.  No.  1<>79,  on  the  S.  W.  i  of  sec.  3U,  18,  1,  on  the  4th  o{ 
September,  1857,  claiming  settlement  ou  tbe  6th  of  July,  1857. 

In  the  list  of  declaratory  statements  apjiended  to  tbe  argument  of  Messrs.  W'alk«irJ 
Stanton,  and  Mason,  it  is  stated  that  "  Leander  S.  Butterfield  relimjiiished  in  flivor  of 
C.  F.  Calkins,"  u'ld  "William  Tbomos  relinquished  in  favor  of  L.  8.  Butterfield."  ThisI 
docs  not  apjiear  from  the  records  of  this  office. 

In  addition  to  the  claimants  named  above,  M.  Blair,  esq.,  on  the  10th  of  November,! 
1858,  called  tbe  attention  of  the  Commissioner  of  the  General  Land-Olllco  to  the  pte-{ 
emption  claims  of  certain  persons  represented  by  him  to  land  ou  tbo  island,  and  asRe  ' 
that  their  claims  be  recognized. 

The  names  of  the  parties  represented  hy  Mr.  Blair  do  not  otherwise  appear  on  thai 
records  of  this  office  in  connection  with  the  tracts  clalmttd  by  them. 

Still  in  addition  to  tliosc,  is  the  claim  of  Lewis  C.  Underwood  to  the  N.  W.  frl.  J  of 
sec.  31,  18,  1. 

Ou  the  20th  of  December,  1858,  the  Secretary  of  War  informed  the  Commissionpr  i 
the  General  Laud-Otlice  that  the  old  log  buildings  at  Fort  Armstrong,  in  a  state  of  di- 
liiliidation,  were  sold  in  18^i6,  and  that  the  remainder,  together  with  tbo  island,  were 
then  placed  in  charge  of  an  agent,  and  bad  so  continued. 

On  the  28tb  of  December,  1858,  tbe  Comiiiissioner  of  the  General  Land-OfBce,  iai 
rejdy  to  a  retjuest  of  tbe  Secretary  of  the  Interior,  of  tbe  Ist  of  June,  18.">8,  that  h«l 
would  "report  whether  the  land  referred  to  (Hock  Island)  is  subject  to  prc-oinptiou  ori 
to  sale  under  the  direction  of  this  (Interior)  Department,  and  if  any  valiil  individiioli 
claims  to  any  portion  of  the  reservation  existed  at  the  date  of  its  withdrawal  fromJ 
sale  for  military  purposes,"  reported  that  it  did  not  appear  '•  that  there  was  any  validl 
individual  claim  to  any  portion  of  tbe  island  at  the  date  of  its  reservation  in  1825;''] 
and  that,  in  bis  opinion,  the  land  at  tbe  date  of  its  relinqnisbment  as  a  military-  reser-l 
vation  "  fell  back  into  the  ma.ss  of  the  public  domain,"  and  became  liable  to  sale  under  j 
the  pre-euii)tion  and  other  laws  regulating  tliedisposal  of  the  lands  of  the  United  State*. 

He  also  states  that  the  claim  of  Lewis  C.  Underwood  to  that  portion  of  tbo  N.  W.J 
frl.  i  of  see.  31, 18, 1,  lying  within  tbe  limits  of  tbe  island,  had  been  rejected  "  for  tbej 
reason  that  at  tbe  date  ofbis  settlement  it  was  reserved,  and  so  continued  ut  the  dat-oj 
of  his  application." 

Mr.  Underwood  now  presses  his  claim  to  that  portion  of  the  island,  but  without  pre-f 
senting  facta  bringing  himself  within  the  provisions  of  the  pre-emption  laws. 

On  tlie  24tb  of  Jiiiju.iry,  ISV.I,  the  Secretary  of  tbo  Interior,  in  answer  to  a  resolution  1 
of  the  House  of  Representatives  pai*se<l  January  8,  1858,  rcimrted  it  i\»  hisoiiiniou  tbatj 
the  military  reservation  of  Rock  Island  had  never  been  transferred  by  tbe  War  Depart- 1 
mcnt  to  the  Interior  Department,  and  concurred  in  the  opinion  expressed  by  hia  pre-] 
(leceshor,  in  a  letter  to  the  president  of  the  Misfiissippi  and  .Mi.ssouri  Railroad  Company, ! 
dated  the  31st  of  January,  18,5,%  that  the  dispositiim  of  "  the  public  laud  on  Rock  I 
Inland  is  entirely  within  the  control  of  the  War  Department." 

Again,  on  the  2l5th  of  January,  1859,  tbe  Secretary  of  the  Interior  returned  to  the 
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Jonimissioner  of  tlie  General  Laud-Offlco  tbopapurH  in  tho  case  of  Lewis  C.  Uiiilorwood, 
^oonciirriii<;  in  tlic  Cotnnii»sii>ner'«  opinion  of  lb»<  2^tli  of  Di-ceinlier,  I'^'i,  rcjoctiug  the 
clniuj  of  ijnilerwooil  to  tliut  portion  of  tUe  iitland  cluiuied  by  biin. 

The  Secretary  further  aays:  "  Uy  Ibe  reservation  for  military  parpoaes  in  ISSo  the 
whole  ittlnud  wus  withdrawn  from  the  jurisdiction  of  tbo  Land  Department,  and  has 
■  8o  continued  since ;  and  that  there  has  never  been  a  time  when  any  of  the  land  on  said 
I  island  wa»  subject  to  sale  by  pre-emption  or  otherwise  by  the  olBcers  of  this  Depart- 
ment." •  •■  •  •  •  •  "You 
will  iustract  tho  loonl  land-offlcors  immediately  not  to  receive  any  proof  of  prc-omp- 
tiou,  or  any  application  to  purchase  said  land,  nor  even  to  receive  ur  lile  any  declara- 
tory statements  for  any  portion  tliereof." 

On  the  2'ith  of  January,  It!69,  the  Commiseioucr  of  tho  General  LaDd-Oflloe  issued 
instructions  to  the  register  and  receiver  of  the  luad-olllee  at  Springfield,  Illinois,  as 
directed  by  the  Secrulury  of  tho  Interior  in  the  above  letter. 

Since  that  date  no  action  affecting  in  any  way  tho  status  of  the  land  in  question 
appears  to  have  been  taken. 
All  of  which,  together  wilh  the  argument  and  brief  of  Messrs.  K.  J.  Walker,  Fred. 
I  P.  Stanton,  and  Charles  Mason,  dated  the  'ilst  of  Jnly,  IHtVi,  in  support  of  the  rights 
of  certain  persons  to  pre-emption  on  tliese  lands,  and  the  letter  of  the  honorable  At- 
torney-General, dated  the  9lh  of  .September,  lo&i,  are  most  reaiieclfully  submitted  fur 
I  your  consideration. 

Vorj-  re8i)ectfully,  your  obedient  servant, 

J.  M.  EDMUNDS,  Committioner. 
Hon.  Caleii  B,  Smith, 

Secrttary  <tf  the  Interior. 

The  following  letters  and  reports  show  some  of  the  acts  of  the  General 
[Government  upon  which  the  belief  that  an  armory  and  arsenal  would 
eventually  be  estiibli.shed  at  Rock  Island  were  probably  founded. 

About  the  year  1835,  by  direction  of  Congress,  two  examinations  of 
various  sites  for  a  western  armory  were  made ;  one  by  Commis-sioners 
McKae,  Talcott,  and  Lee,  and  the  other  by  Slaj.  J,  S.  Smith,  United 
States  Engineers.  My  attention  has  been  called  to  these  examinations 
too  late  to  permit  procuring  copies  of  the  reports  made  on  them,  or  of  a 
report  by  the  Militarj-  Committee  of  the  House,  on  the  same  subject, 
made  during  the  fir.st  session  of  the  Twenty-fourth  Congres.s. 

lu  September,  1S40,  the  Chief  of  Ordnance,  Colonel  Talcott,  directed 
the  commanding  officer  of  the  Saint  Louis  arsenal  to  examine  Rock 
Island,  with  a  view  to  its  use  for  ordnance  pnrpose.s,  and  report.  Some 
L  extracts  taken  from  this  report  are  aa  follows : 

'  EXTRACTS   ritOM    REPOKT   OfJ    HOCK    ISLAND    DV    CAPT.  WII.I.IAJI    II.   nKM.,  OIUtXANCB 
DEPAIi'lTVIKST,  L'NITBD  STATES   ARMY. 


Soon  after  returning,  about  the  16th  of  October,  1840,  from  Cincinnati,  I  proceeded 

np  the  river  to  Rock  Island,  agreeably  to  your  orders  of  tho  17 Hi  September,  and, 

having  surveyed   tho  grounds  and  buildings  of  tho  island,  have  tho  honor  to  report 

that  the  whole  island,  containing  rTtO  acres,  belongs  to  the  IJuited  States,  having  been 

I  specially  reserved  from  sale  for  poblic  purjmses. 

It  lies  at  all  times  high  and  dry  in  the  Mississippi,  on  the  side  of  the  Illinois  shore, 

from  which  it  is  separated  liy  about  000  or  700  feet  f  its  greatest  length  lying  east  anil 

'  west,  l)eing  about  )il',^ij  miles,  and  its  greatest  breadth  Tying  north  and'  south,  being 

1,4G3  yards;  its  perimeter  or  circumfercuce  being  tJJ  miles. 

Tliere  are  but  two  occupants  on  the  island ;  one  at  the  upper  or  east  end,  who  has 

I  so  claim  upon  the  grounds;  the  other  on  the  north  side,  near  the  water,  at  the  point 

narked  "  Davenport,"  on  an  accompanying  sketch,  which  is  the  namu  of  a  very  rc- 

1  Epectable  gentleman  who  has  lived  there  for  many  years,  and  who  has  gone  to  oonsid- 

I  f  rable  expense  in  ornamenting  the  fractional  qoartcr-sectiou  which  he  claims,  and  in 

'  the  erection  of  bnildings  thereon. 

His  claim,  however,  as  I  understand,  can  only  be  granted  by  an  act  of  Congress, 
hefore  which  body  it  has  been  for  several  years  imst,  wiihout  dteision. 

It  is  to  this  gentleman,  as  I  am  infoimed  at  the  island,  that  all  the  old  bnildings  of 
tho  United  States  on  the  west  or  lower  end  of  the  island,  appertaining  In  the  square 
of  old  Fort  AimstroDg,  were  sold  in  163(5,  by  order  of  the  Quartermastei  s  Department, 
so  tlat  there  is  at  this  time  but  one  bnildiiig  on  the  island  belonging  to  the  United 
States.     It  is  markid  "N"  on  the  tketeh,  being  one  story,  3G  by  28,  wilh  a  tmall  kitchen 
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and  collar  (ittBclied;  four  rooms  holow  and  two  nl)ovc:  "-^  ..-„o,i  ...... i    =„..,.. 

everytliiiiK  ulso  in  ruins.     It  will  re(|nirc  ^UO  to  put  it  in 

Soon  after  tlJ6  sale  of  tlio  old  buildings  of  Fort  Armstro:    _ 
pulled  down  and  o&rried  to  the  Dei);l>l>oriug  town  of  Davt<u|>oit. 

I  have  examined  those  that  reumin,  but  their  rnine<l  state  is  so  {^cnt  a^  to  make  it 
'  out  of  the  ijuestiou  to  reRonimend  theiu  for  repair  for  the  reue)>tion  of  valuable  atoros, 
IcNpcciull.v  as  they  huve  tii'st  t-o  lie  purohascd  at  the  price  of  8.'iOO.    They  cousist  of 
'  seven  counected  lo;;  huts,  about  '20  font  B(iunre,  rotten  and  in  ruiua,  and  one  oM  '■•'-'■•■■ 
liuilding,  29  by  18,  nearly  gone.     The  »ouud  logs  of  the  huts  and  of  the  blor: 
might  l>e  of  use  in  erecting  sliantics  for  workmen,  in  case  such  should  ut  n::_ 
period  bo  retpiired  on  the  island. 
There  is  among  the  bnililings  a  small  masonry  mafcazioo,  10  by  19,  five  r«et  to  tba 
I  spring  of  the  arch,  without  roof,  doors,  llooriiig,  or  ceiling,  and  tborn'i    '  '  "    ,■    vith 

I  ■water,  which  was  dropjiing  from  the  arch  when  I  examined  it,    'I'  ^ht 

be  put  in  order  fur  temporary  puriioses  fur  about  $160  or  ;$200 ;  bui  .„  -^ ^k,  tx>o 

small  for  the  purpose  intended. 

I  am  of  opinion  that  the  following  buildings  and  repairs  would  be  rerinired  to  ae- 
cnmplish  the  object  intended,  viz,  to  oontuiii  5,UU0  muskets,  .5,000  sets  of  aoooulenuentc, 
(5  sets  of  artillery-harness  and  eiiuipmeuts,  and  G  pieces  of  tield-oaunoo. 

The  report  then  goes  ou  to  state  and  describe  in  detail  the  boildiogs 
that  should  be  erected. 

Should  it  be  required  to  deposit  ordnancc-storos  in  the  spring,  with  a  view  to  tbe 
defense  of  Iowa,  suitable  buildings  might  be  hired  in  tbe  neighboring  towns  of  Steven- 
son* and  Davenport,  until  a  permanent  provision  for  their  reception  could  be  mode  on 
the  island. 

These  towns  are  within  half  a  mile  of  the  site  of  Fort  Armstrong,  tho  former  in 
Illinois  and  the  latter  in  Iowa.  They  are  highly  tlourishiiig,  and  contain  al)out  l,i)O0 
inhaliitftnt«,  with  a  lliickly-populated  country  around  them,  good  landing  for  boots, 
and  a  steam  ferry  between  them.  The  landing  ou  tbe  island  is  also  excellent  fur  boats 
in  two  or  three  place* 

The  productivencs:),  health,  and  beauty  of  the  oonntry  anrpasses  anything  I  faare 
seen. 

I  was  informed,  wbilo  surveying  the  island,  that  its  west  or  lower  end,  being  nt  the 
I  foot  of  the  upper  rapids  of  (he  Mississippi,  there  was  consoqnently  a  fall  of  the  river, 
f  more  or  less  on  both  sides  of  the  island,  from  the  npner  to  the  lower  end,  tbrongh  a 
distance  of  about  2}  miles,  aud  that  ou  the  south  or  Illinois  side  it  had  been  partially 
measured  by  persons  owning  a  small  tract  nearly  opposite  the  head  of  the  island. 
They  bad  found  as  far  as  measured  about  four  feet  fall,  and  had,  in  consequence,  ob- 
tained a  charter  from  Illinois  for  oonstrncting  a  mill,  one  end  of  tho  dam  of  which  to 
rest  on  tho  island  near  about  c  d.  This  company,  however,  for  want  of  lueaiia,  have 
not  proceeded. 

Perceiving  that  an  adequate  fall  attached  to  the  south  side  of  the  island  wonld  inak(> 
it  tenfold  more  valuable  to  the  United  States,  I  determined  to  measure  the  full  ext«0C 
of  the  fall  with  groat  exactness,  that  I  might  be  able  to  communicate  dcHuite  inforiua-  | 
tion  to  the  Department  concerning  it. 

The  letter  then  describes  very  miuutely  some  measureinents  of  tbe 
fall  in  the  river  that  were  made. 

At  li  miles  from  the  month  of  Rock  River,  which  empties  into  the  Mississippi  3 
jniles  Ixdow  the  island,  there  will  also  be  a  water-power,  of  about  3U0  rnu  of  stuiios, 
arising  from  a  dam  to  enable  boats  to  paas  the  lower  rapids  of  that  liver,  wbiob  dAin  ; 
is  in  ]>rogre8s  by  the  State. 

Tho  water-power  will  bo  owned  by  the  State,  and  will  bo  on  the  right  bank  of  Rook 
River,  at  3  miles  from  Stevensim,  and  at  or  near  tho  site  of  what  is  called  t  Ruolc  i 
Inland  City,  a  town  laid  out,  but  not  built  np.     Though  this  is  nuqaestiutiably  a  vula- 
nble  power,  I  think  that  of  the  island  preferable. 

I  thought  it  advisable  to  comninnicate  these  facts,  that  the  Government  may  bi> 
fully  aware  of  tho  value  of  this  island  and  its  vicinity  us  the  greatest  and  most  prao-  i 
tioable  and  desirable  water-power  in  the  valley  of  the  Mississippi.  i 

•  Stevenson  was,  in  1840,  the  name  of  the  town  which  is  now  the  city  of  Rook  Island.   ' 

*Thia  wasa  town  laid  ont  (I  believe  about  1836)  on   the  west  side  of  the  Milan 

r<:>(»d,  and  about  one  mile  north  of  the  present  town  of  Milan.     Milan  is  a  thriving 

\    '  I  the  sontb  side  of  Rock  River,  and  the  water-power  at  that  place  is  partially 

■  1(1  furnishes  power  to  several  milLs  aud  factories.    It  is  stated  that  Danint 

\ ;><■  •  uwucd  several  lots,  and  was  interested  in  the  projected  town — Uuuk  Island 

City. 
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In  September,  1S41,  Congress  passed  an  act  for  a  thorough  examina- 
tion of  the  whole  western  country  "for  the  purpose  of  selecting  a  suit- 
able site  on  the  western  waters  for  the  establishment  of  a  national 
armory." 

The  board  selected  by  the  Secretary  of  War  for  the  performance  of 
this  duty  consisted  of  Brig.  Gen.  W.  K,  Armistead,  Surg.  Gen.  Thomas 
LawBon,  and  Lieut.  Col.  S.  H.  Long. 

The  examinations  made  by  the  members  of  this  board,  during  the 
year  and  a  half  it  was  in  session,  was  very  thorough.  Their  report, 
covering  over  400  pages,  is  printed  la  Executive  JJocumcut  No.  133  of 
the  Twenty-seventh  Congress. 

Their  report  upon  Kock  Island  was  as  follows : 

STTB  ON  KOCK  ISLUHV. 


Thi8  beautiful  and  iutorestinj;  island  derives  its  name  from  the  ciroamstanocs  of 
its  rusling  uiiuu  a  l>od  of  robkt«,  cousiatiii^  of  liuieatunu  iu  liorixoutul  Htruta  well 
adapted  to  toe  purposes  of  building.  It  ataods  in  tlio  Mississippi,  at  the  foot  of 
Kock  Island  rapidu.  Its  length  ia  about  ttvo  and  oeven-eigliths  miles,  and  its  greatest 
breadth  fonr-tiftbH  of  a  mile.  It  containii  aUout  bOO  acres  of  excellent  land,  &till  tba 
property  of  Uio  United  Stales.  The  surface  of  the  island  is  generally  waving,  and  is 
pervaded  by  a  broad  valley  pa^Nlng  centrally  and  longitudinally  tivo-thirds  the 
length  of  the  island.  With  the  exception  of  a  few  acres  cleared  at  the  head  of  the 
ii-land,  (the  site  formerly  oecnpied  by  Fort  A-rmstrong,  uow  used,  in  part,  by  the  United 
States  OS  a  depot  of  arms  for  iho  wenteru  country,  and  a  Urge  gartlen,  with  other  im- 
provements, occupied  by  George  Davenport,  esq.,)  the  island  is  covered  with  a  dense 
limber-growth. 

The  {.-.land  is  bonnded,  for  the  most  part,  by  precipitous  cliffs  or  abrupt  and  rocky 
hill-slopes,  its  surface  rising  ten  or  twenty  feet  above  the  reach  of  the  highest  freshets. 

The  width  of  the  channel  ou  the  south  side  of  the  islaud  varies  from  UiO  to  yOO 
yards ;  while  that  on  the  north  side,  which  is  the  main  channel  of  the  river,  has  a 
width  varying  from  420  to  700  yards. 

A  dam  (100  feet  long  has  been  erected  acro-ss  the  south  channel  300  yards  below  the 
head  of  the  islaud,  wliich  nfl'urds  a  low-water  head  and  fall  of  about  four  and  a  half 
feet,  the  surface  of  the  wator  of  the  dam  being  nearly  seven  feet  higher  than  the  low- 
water  surface  at  the  foot  of  the  rapids.  In  connection  with  this  dam  a  saw-mill  has 
recently  been  constructed  on  the  south  side  of  the  river,  iu  whioh  a  very  oQIcient  and 
forcible  water-power  has  been  produced  ai.d  rendered  operative,  on  the  principle  of 
the  percussion-wheel. 

With  the  existing  arrangemeiits  at  this  mill-site,  however,  any  maohinory  must  un- 
avoidably be  liable  to  interruptions  by  back-water,  and  rendered  completely  inopera- 
tive whenever  the  range  at  the  foot  of  the  rapids  exceeds  seven  feet  above  low  water. 

It  is,  moreover,  equally  obvious  that  the  head  and  fall  of  water  at  this  place  are  not 
suBceptible  of  any  enlargement  or  other  modiCcation  of  a  character  to  prevenr.  inter- 
ruptions during  stages  of  water  more  elevated  than  that  above  designated,  without  a 
resort  to  other  means  thuu  those  immediately  connected  with  the  south  channel. 

It  has  been  deemed  important,  if  not  essential,  that  the  power  proper  for  the  armory, 
whether  of  water  or  steam,  should  be  coustutit,  and,  if  possible,  entirely  exempt  from 
interruptions. 

Such  a  power  may  be  obtained  at  the  site  now  under  consideration  iu  the  following 
manner: 

It  liaa  already  been  observed  that  the  entire  head  and  fall  nt  the  island,  or  the  aggre- 
gate desc^jut  from  the  surfaee-wuterof  the  dam  to  the  low-water  surface  at  the  foot  of 
the  rapids,  is  seven  feet,  nearly.  To  this  fall  it  is  j)ropnscd  to  add  the  descent  from 
tho  hfiul  of  C'umplu'ira  Island  to  tlie  head  of  Kock  Inland,  which  is  six  and  a  half  feet 
more;  luiilcing  the  ;i;;;;r<'gatM  fall,  from  thu  head  of  Campbell's  Islaud  to  the  foot  of 
Bork  Island,  thirteen  and  a  half  feet. 

The  method  of  unitinjj  those  two  falls,  and  bringing  them  into  conjoint  operation 
on  Rock  Island,  counists  in  tho  erection  of  a  river  wall  or  dam,  extending  upward  from 
the  hea<l  of  Hock  Kland,  parallel,  or  nearly  so,  to  the  Illinois  shore,  till  it  reaches  the 
foot  of  Canipbell's  Inlaiid — the  distance  belweon  the  twoiolauds,  and  conso(iueutly  tho 
extent  of  the  wall,  being  thiT '  '  ■'  -irlors. 

The  height  of  the  wall  slio-.  luniit  may  be  elevated  at  least  two 

feet  higher  than  the  Iow-'mi  i  .f  CiirunK' l!'-i  I-LuhI.  iiini.lor  to 

secure  a  head  and  full  ai  -t  of 

the  mpiUt-,  whidi  is  but  i  ■  i\\\\. 
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lu  addition  to  the  wall,  a  dam  will  also  bo  required  across  the  sontli  channel  at  Rock] 
Ishmd,  the  ap])ro|)rint*  locality  for  whinh  is  at  n  jioiut,  aliout  njidway  of  tbo  iHlaniLj 
where  the  rajiIdH  in  that  channel  have  their  loworiiioBt  toriniuation.  The  length  on 
the  dnni  will  bo  about  300  feet,  and  its  height  above  extreme  low  water  fifteen  or  slz-| 
teen  feet.  I 

The  water-power  thns  created  may  be  conveyed  from  a  point  a  little  above  the  dainj 
through  a  deep-cnt  race  loading  across  a  ridge  on  the  southerly  side  of  tho  ittlaad,! 
twenty-five  to  thirty  feet  high  and  150  yardg  wide,  and  terminating  in  another  race  or  I 
canal  formed  oentrully  and  lengthwise  of  tho  island;  from  which  last  the  power  may] 
be  conduutod  and  displayed  through  races  leading  to  either  or  both  sides  of  the  isliMidl 
uc'iir  its  lower  extremity.  I 

The  following  items  taken  from  tho  niinntcs  of  the  survey  exeented  by  Mr.  Ogilviaj 
for  tho  use  of  the  board  will  ejc|>lain  more  clearly  the  extent  and  declivity  of  that  part] 
of  Rock  Island  lipids  of  which  we  have  been  treating  :  I 

Distance  from  the  head  of  CaDipbell's  Island  to  tho  foot  of  Rock  Island...      ^  niileii.] 

-Aggregate  fall  in  tho  above  disUmoo l!i.96  feet.] 

Extreme  range  from  lowest  to  highest  water  at  bead  of  Campbell's  Inland..  5  feot.  I 

Extreme  range  from  lowest  to  highest  water  at  the  foot  of  Ruck  Island. ..  18  feet.] 

Ivengtli  of  Campbell's  Island U  miles.] 

Fall  from  bend  to  foot  of  Campbell's  Island y}  feet.] 

I)i.stance  from  foot  of  Cainiibell's  Island  to  bead  of  Rock  Island SI  mile&  1 

Fall  in  this  distance . . . ... ,  :<}  feet,  | 

lA'nglh  of  Rock  Li^land ...... £j  niUca.  j 

Fall  from  head  to  foot  of  Rock  Island 6.'.Kl  fwt.  j 

The  cost  of  providing  for  a  water-power  in  tho  manner  above  contemplated,  and  ai{ 
remunerating  the  proprietors  nf  tho  iircsent  dam  .ind  mill  for  the  damage  that  will  be 
done  Id  their  improvements,  may  be  stated  as  follows: 
River-wall,  :f|  miles,  or  20,000  feet  long,  8  to  1.")  feet  high,  at  $10  per  foot...     $200,000. 

Dam,  300  feet  long  and  1(>  feet  high,  at  S'JO  per  foot 6,0001 

Canals,  races,  forebavs,  &c.,  on  Rock  Island,  3,000  linear  yards,  at  $12  per 

yard .". 36.000' 

Damages  to  proprietors  of  dam  and  mill,  as  vnlned  by  themselves,  covering 

tho  purchase  of  their  entire  site  and  its  privileges 40,000] 

Amonnting  to 2!S,0O0l 

Building-materials  of  oil  kinds  are  to  be  had  in  abundance  npon  Rock  Island  and 
in  its  vicinity.  Sawed  lumber,  consisting  of  white  and  black  oak,  black  walnut,  yel-  ] 
low  poplar,  ash,  and  cherry-tree,  is  ])re|iared  in  this  neighborhood,  and  aflTurded  at  I 
prices  varying  from  twelve  to  twenty  dollars  per  thousand,  board-measure.  Pine  Inm-  ] 
lior  is  procured  from  the  Wisconsin,  Uluuk,  and  Saint  Croix  Rivers,  and  can  be  aUbrdcd  j 
at  about  the  same  rafcji.  | 

The  woodlands  of  this  part  of  tho  country  occnjiy  about  one-sixth  of  the  entire  anr-  ] 
face,  tho  remaining  five-sixths  being  prairie.  The  growth  of  the  won<llnnds  is  gen-j 
erally  scattering,  and  consists  of  white,  red,  and  bur  oak,  black  .<knd  wliit»  walnut,  I 
yellow  poplar,  wild-cherry,  sugar-tree,  ninple,  linden,  red  and  white  hickory,  yellow] 
birch,  dogwood,  Ac.  ] 

The  son  is  generally  rich,  and  in  places  where  it  has  been  cultivated  gives  evidence] 
of  exceeding  fruilfuliicss.  Corn,  wheat,  rye,  oats,  tlax,  hemp,  tobacco,  apples,  pcnrs,] 
and  other  fruits,  potatoes,  turnips,  radihhes,  ond  culinary  roots  and  vegetublee  are  pro-  ] 
doccd  in  great  abundance  and  iierfi'Ction.  ] 

Bituminous  or  stfmo  coal  is  found  in  abnndnnce  in  this  neighborhood.  It  generally] 
occurs  in  the  river-hills,  at  different  elevations  from  five  to  thirty  or  forty  feot  uUuv'e  j 
their  bases,  and  in  veins  from  two  to  four  and  a  half  or  Hve  fi'et  thick.  ] 

Lead  is  obtained  in  abundance  from  the  mines  of  the  Upper  Mississippi  and  Wi«.] 
cousin  Rivers,  and  iron-ore  is  said  to  abound  in  many  parts  of  tho  country.  Articles  of] 
subsistence  of  all  kinds,  for  man  and  beast,  are  abundunt ;  and  these  are  renmrkkbly  ] 
cheap,  esi)ecially  those  produced  in  the  neighborhood.  I 

The  site  is  remarkably  heallliy,  as  evinced  by  the  re[>ortfi,  now  on  file  in  tho  ntWr.e  ] 
of  the  United  .Slates  Surgcon-Oeneral,  in  relation  to  the  health  of  the  troops  stationed  j 
at  the  various  military  iiosts  of  tho  I'nited  States,  and  covering  a  period  of  more  than  I 
twenty  years,  during  wliicli  the  number  upon  the  sick-list  at  Fort  .Xrmstrong  was  pro-  I 
I>ortionally  less  than  at  any  other  post  in  the  western  country.  J 

The  navigation  of  the  Upper  Xlississipiii  is  liable  to  annual  obstructions  by  ice  dtir-  ] 
ing  a  pcriofV  of  ulxjut  throe  months,  beginning  on  tho  first  of  December  and  ending  on  ] 
the  first  of  March.  On  the  breaking  up  of  tho  ice,  especially  when  It  is  thick  and  I 
strong,  jams  of  this  8<did  moferiol  are  often  formed  at  narrow  passes  of  the  river,  and  ] 
especially  nl  the  heads  of  islands,  by  which  the  river  is  divided  into  two  or  more  ] 
narrow  channels.    On  such  occasions,  those  partes  of  tho  river  situateil  above  the  jams  ] 
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f»T&  Hnble  to  Boddun  and  excessive  floods,  wbicb  inundate  the  huttotos  to  a  great  depth 
and  extent. 

In  a  dry  season  the  river  is  liable  to  obstrnctions  from  sand-bais,  so  that  a  boat 
drawing  more  than  two  or  two  iind  a  hulf  feet  cannot  pass  the  sboalniit  places,  even  in 
the  deepest  channel,  without  impinging  against  the  bars.  Extreme  low  water  seldom 
continues  more  than  a  few  weeks,  and  souieMmes  only  a  few  days  at  a  time. 

At  a  medium  stage  of  water,  the  river  is  navigable  for  boatx  of  the  largest  classes, 
from  the  mouth  of  the  Missouri  to  the  foot  of  the  Des  Moines  Kni)id8,  from  the  head  of 
these  rapids  to  Rock  Island,  and  from  the  head  of  Rook  Island  Rapids  to  Fort  Snelling, 
at  the  month  of  Saint  Peter's  River. 

A  committee  of  the  citizens  of  Bock  Island  County  addressed  the 
following  to  the  President : 

The  nndersigned,  a  committoe  acting  in  behalf  of  the  citizens  of  Roclc  Island  County, 
Illinois,  would  respectfully  lay  before  you  the  following  facts  and  considerations  in 
favor  of  your  selecting  Rock  Island  to  be  the  site  of  the  wratern  armory. 

Rock  Island  is  in  the  Mississip]ii  River,  about  three  hunilred  nilk-j)  above  Saint  I.onis, 
[  and  one  hnndrod  miles  below  Oulena.    It  was  the  site  of  Fort  Armstrong,  and  has 
recently  been  selected  by  the  War  Department  as  a  place  of  deposit  for  the  publio 
arms. 

The  title  to  the  island  (which  is  about  three  miles  long  and  from  one  to  three-fourths 
of  a  mile  wide)  is  in  the  United  States.  The  selection  of  Rock  Island,  then,  for  a  place 
for  the  western  armory  would  obviiito  the  neoesHJty  of  any  exjienditure  for  the  pur- 
chase of  a  site,  and  would  save  the  expense  of  buildings  for  an  arsenal. 

The  facilities  for  snpplying  the  West  with  arms  from  Rock  Island  are  obvious.  By 
the  Mississippi  and  its  tribntaries  it  could  snpply  the  ten  States  and  two  Territories 
bordering  upon  them.  Rock  River  and  the  Milwaukee  and  Rock  River  Canal,  the  im- 
j>rovemeutMof  which  will  be  completed  before  an  armory  can  be  pnt  in  operation,  will 
funiish  a  water-communication  with  Lake  Michigan,  through  which  arms  can  lie  sent 
to  the  States  and  Territories  bordering  on  the  northern  lakes.  We  may  add  that  we 
have  often  heard  distinguished  gentlemen  connected  with  the  War  Department  express 
the  opinion  that  there  is  no  point  in  the  Western  States  from  which  arms  can  be  sent 
to  the  different  military  stations  with  less  expense  and  greater  dispatch  than  from 
,  Cock  Island. 

But  its  advantages  for  the  manufacture  of  arms  furnish  the  strongest  reasons  why 
I  Hock  Island  should  be  selected  as  a  site  for  the  western  armory.  It  is  in  the  vicinity 
of  QUO  of  the  richest  mineral  regions  in  the  world.  For  satisfactory  information  on 
this  point,  we  would  refer  you  to  the  report,  made  to  Congress  in  1839,  by  Dr.  Owen  of 
this  geological  and  mineralogical  survey  of  the  country  bordering  on  the  Mississippi 
■  above  the  month  of  Rock  River.  We  would  add  that  since  his  survey  many  valuable 
[  beds  of  ore  have  been  discovered. 

The  <M)untry  abounds  in  rich  beds  of  ore  of  iron,  copper,  zinc,  and  load  ;  and,  in  the 
I  imme^liate  neighborhood  of  Rock  Island,  there  is  the  greatest  abundance  of  bitamlnoas 
ooal  of  the  best  quality. 

In  its  vast  water-power  Rock  Island  possesses  advantages  greater  than  can  be  urged 

in  favor  of  any  other  place.    A  dam  has  been  recently  constructed  from  Rook  Island 

to  the  Illinois  shore,  by  which  a  water-power  is  made  that  can  be  used  for  nearly  a  mile 

npou  Rock  Island,  and  for  several  miles  upon  the  opposite  shore.     It  has  been  carefully 

surveyed  by  distinguished  engineers  in  the  service  of  the  United  States  and  of  Illinois, 

and  pronounced  by  them  all  to  be  the  best  water-power  in  the  Western  States. 

I      From  its  having  this  water-power  Rock  Island  urges  a  stronger  claim  than  can  be 

I  jirescnted  by  any  place  where  steam  must  bo  used  to  propel  machinery.    And  in  the 

f  magnitude  of  this  power,  viewed  in  connection  with  the  slight  expense  necessary  for 

\  its  application,  it  has  hydraulic  advantages  greater  than  are  possitssed  by  any  other 

place. 

We  would  also  nrge,  as  an  important  consideration  in  favor  of  Rock  Island,  that  its 

location  is  favorable  for  health.     Kounent  physicians,  acquainted  with  its  locality,  nn- 

r  hesitatingly  pronounce  it  one  of  the  most  healthy  plocea  in  the  West.    A  single  fact 

I  can  be  stated  of  vast  weight  on  this  point:  During  the  time  that  Rock  Island  was  oo- 

i  cupied  by  the  gorrison  in  Fort  Armstrong,  .in  exam iu.ition  was  made  of  the  health- 

I  returns  sent  to  the  War  Department,  for  seven  successive  years,  from  the  difloreot 

Diilit.iry  stations.     It  was  found  that  Fort  Armstrong,  npou  Rock  Island,  waa  daring 

that  period  the  most  healthy  niililarj-  station  in  the  United  .States. 

Wa  need  not  add  that  a  favorable  location  for  health  is  an  important  consideration 
I'where  a  large  naniber  are  to  be  emploved  on  the  public  works;  an<l  especially  is  this 
limportant  in  the  West,  where  most  oi  the  pnblic  works  are  annually  suspended  dur- 
[iug  what  are  called  the  sickly  seascms, 

I     From  the  fertility  of  the  surrounding  country,  and  the  rosy  comrounication  with 
'  other  parts  of  the  United  States,  it  is  evident  that  supplies  for  nn  armory  may  bo  ob- 
tained nt  as  reasonable  prices  at  Rock  Island  as  at  any  other  place. 
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Wo  add  but  one  consideration  further:  In  selecting  sites  for  its  pnblic  workn,  it  hn 
ever  been  the  jiolicy  of  the  Goverumeut  to  give  tna  preference  (other  tliii 
equal)  to  places  distinfjuisbed  for  their  delightful  scenery  and  beaiititnl  Km 

public  buildiuKB.     It  vraa  from  these  considcratious  thut  the  principal  buildiujjs ^ 

uniKiry  at  SpriiiKiield,  Muss.,  were  located  at  on  inconvenient  distance  from  uie  plact 
•where  it  has  its  water-power. 

KoeU  Island,  elevating  itti  rocky  front  high  above  the  waters  of  the  Mississippi,  aoi 
looking  out  upon  the  scenery  of  a  country  described  by  a  distinguished  traveler  a?  tht 
most  beautiful  the  eye  ever  rested  upon,  possesses  peculiar  advantages  for  thr 
of  public  works,  which  exhibit  a  happy  combination  of  utility  with  imposing 

Wo  would  refer  you  to  the  officers  of  the  Army  who  are  acfpiainted  with  tl 
fages  of  the  different  places  in  the  West  which  are  now  presenting  tijcir  claij 
location  of  the  armory.    We  are  authorized  to  assure  you  that  the  otlicers  ti 
upon  the  northwestern  frontier  express  their  preference  for  Rock  Island. 

Especially  would  we  ask  your  attention  to  the  minute  report  made  to  the  War  1 
partment  lust  year  of  the  advantages  of  Rock  Island,  by  Captain  Bell,  of  the  Orduaiic«l 
Department,  who  is  bow  stationed  at  Jefferson  Biirrucks,  and  we  are  happy  in  beinz  I 
permitted  to  refer  yon  to  Captain  Bell  as  a  gentleman  qualified  by  his  attainnieutsaiiil 
recent  minute  surveys  to  furnish  you  with  accurate  information  respecting  the  peculiar 
advantages  of  Bock  Island  as  a  site  for  the  western  armory. 

In  conclusion  we  would  remark,  that  while  many  places  better  known  than  Rock 
Island  for  their  business  and  enterprise,  are  having  their  advantages  for  an  armory 
presented  to  yon  by  disliuguished  and  iuduential  individuals,  we  conlidently  rely  upoi(J 
the  ussunince  given  ns  by  the  most  important  acts  of  your  life,  tbat,  while  yoa  givM 
due  consideration  to  individual  opinions,  yon  will  be  governed  by  a  regard  tu  the  BakS 
lie  intereHtrt  in  selecting  a  site  for  the  western  armory  ;  and  we  tberetore  pteseQJ^^H 
claims  of  Kock  Isluud  to  your  attention  as  a  site  posst-ssing  anequuleil  ndvur4la(;<fliH 
the  manufacture  of  pnblic  arms,  and  the  greatest  facilities  for  their  importation  to  t^fl 
dill'ereut  militiirv  stations  in  the  Western  States  and  Territories.  g 

JOIIX  BLTOKD,  I 

.JOSICPII  K\(i,\.  I 

^  JOSEPH  B.  WKLLSy  I 

^m  jtjuN  mor.sk,  I 

■F  GEOUGE  MIXTER.  I 

CommiUee  in  Sehatf<tf  tlui  Ciluvnt  (tf  Bock  lolaml  County,  llliH»ii.  I 

His  Excellency  John  Tyleu,  I 

FrcaidciitoftJye  Viiilvd  Slnitm.  1 

The  report  of  the.  commission,  of  which  General  Annistead  was  presiJ 
deut,  fiually  recommended  Fort  Miissac,  on  the  Ohio  River,*  as  the  besti 
site  lor  the  armory,  but  no  eti'ective  action  iu  the  matter  waa  tal^eu  hyk 
Congress.  "l 

From  the  date  of  the  above  rejiort  till  Congress  finally  decided  upon 
the  establishment  of  an  arsenal  at  Rock  Island,  records  and  correspontll 
ence  show  that  the  subject  was  not  forgotten.  Debates  in  Cougresa 
when  bills  were  introduced  for  the  sale  of  the  island,  and  letters  and  rel 
ports  from  the  War  Department  (some  of  which  will  be  copied  furtheil 
on)  when  eflbrta  were  made  by  various  parties  to  get  possession  of  thai 
island,  recommended  in  the  strongest  terms  that  the  island  shoultfl 
under  no  circumstances  be  relinquished  by  the  War  Department,  becausa 
it  would  eventually  be  required  by  the  Government  as  a  site  for  a  greaS 
armory  and  arsenal  for  the  Jli.s.sissippi  Valley.  J 

The  following  extracts  are  taken  from  many  letters  from  eminent  men 
on  this  subject :  J 

General  Jesup,  Quartermaster-General,  writing  to  the  Secretary  ofl 
War,  1S52,  says:  1 

The  site  of  Fort  Armstrong,  Rock  Island,  Is  one  of  the  most  vnlnnble  in  nnr  TrM(t«>ra 
country  for  an  armory.  The  whole  water-power  of  the  Mississippi  River  is  ;i  '  '  '^1 
If  a  western  nrniory  is  to  be  established,  I  would  advise  ihat  it  bu  placed  t!i.  •] 

island  is  under  the  control  of  un  agent  who  resides  ou  it,  and  who  is  under  IL<  "i<^^^ 
of,  and  reportji  to,  the  quartermaster  at  S.'kint  Louis.  The  agent  should  pruted^^fl 
pro^ierty  from  depredation.     I  would  not  advise  that  any  pnrt  of  it  be  tented  or  I^^^| 

*  SurgeoD-Geneta]  Lawnon  did  not  agree  with  the  other  members  of  the  codimH^^H 
and  did  not  sign  their  report.  He  nie.de  a  separate  report  of  great  length,  in  wU^HH 
reconiua-ndL'ii  a  point  of  land  on  the  Mi-'si-Msippi,  between  Curuudelet  and  tliu  muatfl 
o/Di<-  i'lriLs  lii\ir,  us  the  best  site  for  the  armory.  1 
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Hon.  A.  C.  Dodge,  chairman  of  Senate  Committee  on  Public  Lamls, 
writing  to  the  Secretary-  of  War,  in  1854,  says: 

Rock  Islaixl,  as  yon  are  well  aware,  lioa  loiij;  been  res^rded  by  a  larj;o  iiortion  of  the 
people  iu  the  Mississippi  Valley  as  an  advantageous  sita  fur  an  arbenal  of  constructiuu. 

Hon.  Jefferson  Davis,  while  Secretary  of  War,  wrote,  iu  1854,  to  the 
United  States  Senate  Committee  on  Public  Lauds  as  follows: 

I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the  10th  instant,  asking 
tbe  views  of  this  Departiuent  as  to  the  expediency  of  selling  the  military  reHervutiuu 
at  Fort  Ariustronn;,  on  Ruck  Isluud.  Illinois,  as  contemplated  by  Senate  bill  No.  1^5. 

The  water-power  avuilalile  at, that  place  and  tbe  communication  by  water  and  by 
r.iilroads,  projuct.etl  or  in  the  courso  of  construction,  concur  with  other  ciroumstitaceo 
in  rendering  Rook  Island  one  of  tbe  tuo.it  advantageous  sites  in  the  whole  wosteru 
country  for  an  armory  ur  an  arsenal  of  construction  for  the  mauafaoture  of  wagons, 
clothing,  or  other  military  supplies.  There  may  be  more  land  on  Rock  Islatid  thou 
will  be  needed  for  the  proposed  establishuicnt,  but,  if  this  be  so,  the  Department  can- 
not decide  at  present  what  part  of  it  will  be  required.  Any  act  that  may  pass  to  aa- 
tUurizo  the  sale  of  it,  should,  I  think,  leave  to  the  Di'partmenl  full  jvower  to  retain 
whut«ver  of  the  reservation  may  be  found  useful  and  proper  for  tbe  contemplated 
works,  for  which  it  is  hoped  that  Congress  will  at  some  future  day  make  tbe  ueoussary 
appropriation. 

The  Mississippi  River  is  one  of  the  great  highways  of  the  United  .States;  its  nso  is 
|CBsential  to  tbe  public  service  in  pence  and  in  war,  aud  upprojiriations  froiu  the  Treasury 
been  made,  aud  are  now  iu  the  course  of  expenditure,  for  tbe  removal  of  natural 
cles  from  its  channel;  therefore,  thouj^h  uot  directly  conueoled  with  the  cjiiestion 
^mle,  it  may  not  be  improper  to  invite  your  attcutiuu  to  the  ell'ect  which  would  fol- 
low the  ooustructioQ  of  a  bridge  across  the  river  at  Rook  Island,  as  imi>Ued  in  the 
grunt  of  tbe  right  of  way. 

It  was  generally  known  in  the  vicinity  of  Rock  Island  that,  on  the 
11th  of  February,  1848,  tlie  Secretaiy  of  War  had  written  to  the  Secre- 
tary of  the  Interior  formally  reliuquialiing  the  reservation  of  iJoek  Island, 
It  was  supposed,  or  at  least  hojied,  that  this  act  of  the  War  Secretary 
threw  tbe  island  reservation  into  the  mass  of  the  public  lauds,  and  that 
they  could  be  acquired  by  pre-emption.  Subsequent  legal  opinions  (ex- 
cept that  of  Judge  McLean,  United  States  vs.  Railroad  Bridge  Company, 
Cth  volume  McLean,  i)age  517)  and  the  continued  acts  of  the  Goveru- 
uient  iu  refusing  to  consider  the  island  as  a  part  of  the  public  lands, 
show  that  the  action  of  the  Secretary  of  War  did  not,  aud  that  he  had 
not  the  power  to,  return  the  island  to  the  mass  of  public  lands.  His 
compliance  with  certain  requirements  of  the  act  of  June  14,  1809,  made 
the  island  a  reservation  by  tbe  terms  of  that  act,  and  it  could  not  be  re- 
turned to  the  mass  of  public  lands  except  by  act  of  Congress. 

It  was  on  account  of  this  supposed  relinquishment  of  the  island,  how- 
ver,  that  the  mill-owners  aud  others  at  the  east  end  of  the  island  sup- 
posed that  they  could  get  that  part  of  the  island  bj'  pre-emption.  It 
will  also  appear,  further  on,  that  other  intruders  were  appearing  on  the 
island,  and  by  1854  the  Chicago  and  Rock  Island  Railroad  Company  had 
taken  possession  of  land  on  the  islaud,  and  all  tbe  lands  on  the  island 
were  soou  settled  by  squatters  with  a  view  to  pre-emption,  Iu  the 
Thirty-seventh  Congress,  i>rior  to  the  pa.ssage  of  the  act  approved  July 
11, 18G2,  to  establish  the  Kock  Lnlaiid  arsenal,  (United  States  Statutes, 
volume  12,  page  537,)  a  bill  was  introduced,  and  passed  to  its  third 
reading,  to  establish  at  Rock  Island  an  armory  and  arsenal  of  the  great 
magnitude  that  subsequent  acts*  have  provided  for;  but  the  desire  of 
other  localities  iu  the  West  to  obtain  the  arsenal  fliutUy  led  to  a  substi- 
tute for  this.    This  substitute  was  the  act  of  July  11, 1802. 

General  C.  P.  Buckingham,  in  a  report  to  the  Secretary  of  War,  dated 
October  24,  1802,  writes  as  follows : 

Leaving  Indianaiiolis  on  Saturday  night,  I  arrived  at  Rock  Island  ou  Monda;  morn- 
ing, and  8i>ent  the  day  in  exainiuing  tbe  locality. 

E  See  vulnine  13  UuitiMl  States  Siatntoa  at  Large,  pago  d),  aud  ninny  snl)sc(\iie(iti  saVa. 
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Tlie  island  is,  without  doabt^  the  best  placn  for  an  arsenal.  It  is  high  and  bealtb; 
■well  supplied  with  water  from  the  Mi^^ais9ippi  River,  and  the  Chicano  and  Kock  I«la' 
Railroad  is  easily  accessible.  It  contAins  altout  nine  hundred  acres  of  land,  of  whii 
about  t  wo  hundred  bare  been  granted  b;  Congreea  to  individuals,  leaving  aboat  sev< 
hundred  in  possession  of  the  Government. 

The  only  ipicstion  connected  with  the  location  of  an  arsenal  at  this  point  is,  I  co 
ceive,  whether  it  shall  be  at  the  upper  or  lower  end  of  the  island,  which  is  about  t^i 
and  a  half  miles  long.  At  the  upper  end  is  a  water-power,  that  can  be  bad  witho 
cost  to  the  Government,  except  for  wat<;r- wheels  and  flume.  The  small  town  of  Moli 
is  accessible  by  a  goo<l  wagon-bridge,  and  is  principally  senlcd  by  mechanics  co! 
nected  with  mills  and  factories  in  operation  by  water-power  on  the  Illinois  she 
Most  of  this  end  of  the  island  is  also  covered  with  fomst,  and  capable  of  hand.sonie  i 
provcnient.  The  lower  or  west  end  is  probably  higher  ground  thon  the  upper  ond,  sni 
contains  about  sevuuty  acres,  including  old  Fort  Armstrong,  west  of  the  railroi 
where  it  crosses  the  island.  It  hsis  a  good  steamboat  lauding  at  all  seasons  wh^ 
boats  can  run,  and  is  easily  accassible  from  the  railroad,  aud  from  the  cities  of  Kool 
Islond  Olid  Davenport  by  foot-walks  across  tlie  railroad-bridges.  The  gronnd  is  snI 
ciently  rolling  to  bo  well  drained.  Water  must  in  either  case  be  procured  from  tl 
Mississippi  River. 

As  steam-power  will  probably  be  the  most  conveuient  and  reliable,  I  think  the 
TautJiges  of  the  lower  end  of  the  island  for  the  purposes  of  an  arsenal  are  sujicriur 
those  of  the  upper  end. 

Afterward,  while  tbe  subject  of  enlarging  tbe  araenal  and  addiug  an 
armory  to  it,  in  accordance  with  the  original  intention,  was  under  coi 
sideration,  among  many  other  papers  on  the  subject,  the  Chief  of  O 
nance,  General  llamsay,  in  1864,  sent  an  important  letter  to  the  Seen 
tary  of  War,  which  is  still  pertinent  to  the  subject.    After  proving  th(_ 
importance  and  necessity  of  having  another  large  armory  in  addition  to' 
the  one  at  Springfield,  the  letter  says: 

As  regards  the  most  eligible  position  for  such  an  establishment,  both  military  aoi 
political  considerations  point  to  some  location  in  the  West,  as  near  as  possible  to  tb 
center  of  population,  of  railway  and  water  communication. 

The  valley  of  tbe  Mississippi,  if  not  at  the  present  moment,  ranst  of  necessity,  at  o 
very  distant  period,  be  tbe  most  thickly  settled  portion  of  the  country  wi<-*  ■''  •'■ 
Alleghanies;  while,  at  various  ])oint«  along  tbe  valley,  railroads  and  river^ 
root  moans  of  communication  with  all  parts  of  the  Union.  After  a  careful 
this  question  of  location,  there  is  no  position  which,  to  my  mind,  allords  so  many  ad 
TaDtage«,  and,  at  the  same  time,  presents  so  few  objections,  as  Rock  Island,  in  til 
Mississippi  Kiver. 

In  a  military  point  of  view  it  is  perfectly  secure  from  an  enemy,  advaaciag  eltb< 
by  the  lakes  or  the  river.  From  it,  supplies  can  be  transported  in  any  direction  an 
at  any  season  of  the  year.  It  is  in  the  midst  of  a  country  teeming  with  coal  aud  wooi 
and  especially  adapted  to  agrionlturc — an  important  element  in  cheapening  laboi 
The  site  is  elevated  far  above  river-iloods,  the  climate  aud  situation  are  healthy,  am 
while  the  island  is  suniciently  iso1at4>d  to  secure  it  from  sudden  attacks,  it  is  nei 
enough  t<^i  the  cities  of  Rock  Inland  aud  Davenport  to  atTord  ample  Accomnio<l 
all  the  necessary  eniploy<^s.  The  natural  advantages  of  thissite  are  set  fortli 
at  page  ;W  of  House  Ex.  Doc.  1U3,  Twenty -seventh  Congress,  third  session,  li.  -M.m-jji 
many  nnturnl  advantages  which  Rock  Island  possesses  for  an  establishment  oflB 
description,  there  is  an  addilioual  iuoent.i%'e  to  carrying  nut  tbe  views  kerelvH 
pressed,  since  the  law  makes  it  imperative  that  an  arsenal  for  the  coustructiuu  of  uiq 
Nhall  be  bnilt  there. 

The  first  section  of  "An  act  in  addition  to  'An  act  for  the  establishment  of  ccirtail 
arsenals,'"  approved  April  1"J,  li^>4,  is  in  these  words:  "That  the  Secretary  of  W< 
Ih3,  and  be  is  hereby,  authorized  and  empowered  to  take  and  bold  full  and  cont^^ 
nnd  permanent  possession,  on  behalf  of  the  United  Stales,  of  all  the  lauds  and  l^^| 
of  the  island  of  Ruck  Island,  in  the  .State  of  Illinois;  the  same,  when  so  iiossesaflH 
be  held  and  kept  as  a  military  resiTval  ion  by  the  War  Department,  upon  which  shall  ti 
built  and  maiutjiined  nn  arsenal  for  the  cnnstnietion,  deposit,  and  repair  of  arms  nni 
munitions  of  war,  and  such  other  military  establishments  as  have  been  or  may  b 
authorized  by  law  to  be  placed  there<in  in  couneotiou  with  such  an  ar.senul." 

Tbe  clause,  "upon  which  shall  be  built  nnd  maintained  an  arsenal  for  the  con^^U 
tion,  deposit,  and  repair  of  arms,"  A:c,,  Is  explicit,  aud  no  further  authority  is  W|^| 
to  carry  out  the  plans  indicated  in  this  paper.  MovihI  by  a  sense  ol  the  great  i^PI^ 
tauce  of  the  military  and  economical  considerations  herein  presented,  I  deem  it  in| 
duty  to  call  the  attention  of  the  War  Department  to  this  law,  and  to  the  necessity  ( 
prompt  and  energetic  action  in  these  premises. 

With  the  view  of  seizing  the  valuable  e.\perieuce  gained  at  the  Springfield  annof 
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during  tbo  past  Uirea  yeare  in  the  process  ot  makinj;  arms — experience  more  valiinble 
than  any  hort-toforo  procured  by  any  country  in  the  world — M^or  Dyer,  daring  tb© 
past  winter,  waa  engaged  in  preparing  plans  of  an  armory,  based  ou  the  present 
arrangement  of  his  shops,  which  shotild  embody  all  the  changes  and  improvements 
whii'h  the  daily  events  and  busineas  of  the  one  at  Springfield  suggested.  These  plans 
have  lieen  completed,  and  are  now  ready  for  any  use  whiob  it  may  be  fonnd  necessary 
to  make  of  tbem. 

In  culling  yon  attention,  therefore,  to  the  general  subject  of  a  raannfaotory  of  arms 
at  the  West,  I  have  the  honor  to  submit  to  you  three  plans,  eiubixlyiiig,  as  they  dn,  the 
experiences  of  nuviy  years  of  manufacture  and  three  years  of  war,  and  the  invaluable 
acquirements  in  this  art  of  men  who,  for  years,  have  made  the  manufactnro  of  arras  a 
study. 

In  presenting  them  I  would  further  recommend  that  a  board  of  three  ordnance 
officers  be  asacmbU>d  at  Kock  Island,  as  .won  as  practicable,  to  examine  tbe  island  and 
determine  upon  tbe  most  advantageous  site  for  the  contemplated  buildings. 

As  vigorous  measures  are  now  being  taken  to  erect  the  ar.scn.il  at  this  point,  in 
compliance  with  the  law  of  July  11,  lbG2,  and  in  cose  the  considerations  herein  pre- 
sented are  approved,  it  will  of  nucesHity  materially  afTect  the  plans  now  being  carried 
out,  I  therefore  suggest  that,  jieuding  the  settlement  of  the  question,  instructions  be 
sent  to  tbe  commanding  officer  of  Rook  Island  arsenal  to  sospend  operations  on  tbe 
arsenal  building  for  the  present. 

If  this  matter  is  now  taken  up  and  pressed  with  vigor  by  this  Department,  there  is 
no  rea.son  why,  withiu  a  month,  the  site  cannot  be  sulueted  and  operations  commenced. 

Tbe  buitine.ss  of  this  office  is  so  systematized  and  arranged  that  any  operations 
nndcrtaken  there  will  in  nowise  interfere  with  promptly  supplying  our  forces  In  the 
(ield  with  every  munition  they  may  require. 


ATTEMPTS  OF  VARIOUS  PARTIES  TO  OBTAIN  TITLE  OK  CLAIM  TO  LANDS 
ON  ROCK  ISLAND,  BY  SETTLEMENT,  PRE  EMPTION,  LOSO  LEASES, 
PURCHASE,  CESSION,  ETC. 

In  1825,  at  the  request  of  the  Secretary  of  War,  the  whole  of  Rock 
Island  was  reserved  from  the  public  lands  of  the  United  States  for 
military  i)nrpo8es;  and  orders  to  that  effect  were  sent  1)y  the  Commis- 
sioner of  the  General  Laud  Oflice,  in  Washington,  to  the  register  in 
Springfield,  111. 

Notwithstanding  this,  a  new  land-office  having  been  established  at 
Galena,  111.,  some  time  in  lH.'i2,  Kock  Island  was  surveyed  by  a  Mr. 
Bennett,  employed  by  the  United  States  snrveyor-general,  aud  was 
divided  into  sections  and  quarter-sections.  This  survey  is  shovru  on  the 
map  on  Plate  V. 

Fort  Armstrong  was  at  that  time  commanded  by  Lieut.  Col.  William 
Davenport,  First  United  States  Infantry,  who  at  once  informed  the  War 
Department  that  the  survey  had  been  made,  and  that  he  feared  it  would 
bring  the  island  into  the  body  of  United  St^ites  public  lands  and  subject 
it  to  preemption.  In  the  following  Augn.st  {1833)  Colonel  Davenport 
wrote  again,  on  the  same  subject,  to  the  Adjutant  General  of  the  Array, 
urging  that  some  action  be  taken  in  the  matter,  and  stating  that  unless 
something  was  done  to  prevent  it  he  believed  the  site  of  the  fort  might 
be  acquired  by  settlers  uuiler  the  pre-emption  laws.  After  some  cor- 
re.s])ondence  between  the  War  and  Interior  Departments,  the  whole 
island  was  again,  in  1835,  reserved  to  the  War  Dejiartment  for  military 
pnrposes,  and  on  September  15,  1835,  the  following  order  was  sent  to 
the  register  at  Galena: 

Tlie  DepartmeDt  of  War  has  apprised  this  office  that  Rock  Island,  iu  the  Missi.saippi 
River,  (supposed  to  contain  from  1,500  to  l,(iOO  acres,)  and  which  has  been  in  the 
occupancy  of  the  public  since  Irilt'.,  and  a  part  of  it  cultivated  then  and  every  year 
since  by  the  troops  at  Fort  Armstrong,  is  essentially  necessary  to  be  reserved  for  the 
use  of  that  garrison.  You  are  therefore  directed  to  reserve  the  same  from  any  public 
sale:  and  if  any  individual,  who  may  have  occupied  by  sufferance  any  portion  thereof, 
should  attempt  to  acquire  a  pre-emption  claim  on  said  island  in  virtue  of  tbe  act  ot 
I'.ttb  June,  \7*'M,  such  claim  cannot  bo  recogniwd. 
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It  does  not  appear  that  tbis  reservation  was  necessary  so  fnr  as  tH 
site  of  Fort  Armstrong  was  concerned,  and  it  was  probablj'  only  iuteudaj 
to  cause  the  whole  island  to  be  included  in  the  reservation.  | 

The  act  of  June  14,  1809,  (2d  volume  United  States  Statutes  i 
Large,  page  547,)  coupled  with  the  action  of  the  Secretary  of  War  a 
occupying  the  island  for  military  purposes  and  building  a  fort  thereon 
efiectually  reserved  the  site  of  the  fort,  if  not  the  whole  island,  troB 
the  public  lands  without  any  other  action.  1 

It  may  be  stated  here,  though  somewhat  out  of  place,  that  Coloirl 
Davenport,  in  1833,  informed  the  War  Department  that  Mr.  Oeorfl 
Davenport,  who  then  had  a  trading-post  on  the  island,  with  a  dwellina 
Louse,  store,  and  other  improveueuts,  had  been  settled  on  the  islaud  aiud 
it  was  first  occupied,  in  181C;  that  he  claimed  the  land  where  be  w« 
living  under  the  pre-emption  laws,  and  he  (Colonel  Davenport)  recon 
mended  that  the  claim  be  admitted,  with  the  reservation  that  it  shoul 
not  be  euforced  so  long  as  the  island  was  required  for  military  pal 
poses.  I 

After  the  island  was  reserved  for  military  purposes,  and  the  nbon 
orders  issued  from  the  General  Land-Oflice,  Mr.  Davenport's  cluitu  cou 
uot  be  admitted,  but  some  years  afterward,  and  after  much  correa|flri 
ence,  at  the  request  of  Senator  Douglas,  Judge  Knox,  Judge  DruryPH 
other  influential  men  in  Illinois,  the  following  special  act  of  Congrei 
was  passed,  and  Mr.  Davenport  acquired  thereby  his  estate  on  tU 
island,  (see  map  on  Plate  No.  V,)  which  was  held  by  him  and  his  famiJ 
till  repurchased  by  the  Ordnance  Department,  for  §40,740,  in  18U7:*  \ 

(United  Stut«8  SUtutcs  at  Large,  Tolame  0,  page  903;  private  acta  of  iha  Twouty-ciglitb  Consnd 

chapter  V.)  | 

AN  ACT  for  tlie  ri-licf  of  George  Davcniiort,  of  Rock  Island,  in  the  State  of  lUitiviJ 

Be  it  enacted  fciy  Oic  Senate  and  Houne  of  Ilepraentativea  of  the  United  Staled  of  Amtrll 
itt  CougrefH  atumhhd,  That  Geofjpp  Davenport  l)e,  ami  he  is  hereliy,  anthuri/iil  c>  .tiU! 
the  fructioniil  quarter-section  of  land  upon  which  lie  resides,  on  Kock  I.-!  !i 

Ht.at«  of  IllinoiH,  it  bein^  the  sontheoAt  fractional  quarter  of  section  twr:  i 

township  numbered  eightoou  north,  range  numbered  two  west  of  the  fuuri  i 

meridian,  npiin  his  paying  to  the  receiver  of  public  moneys  of  the  United  ^  I 

ofiice  at  Dixon  the  minimum  price  of  one  dollar  and  twenty-tive  cents  per  mie  iw  ik 
Banie,  npuii  which  a  final  certificate  iind  patent  shall  issue,  ns  in  other  cases.  1 

Approved  April  ad,  1U4-1.  I 

Immediately  after  the  troops  were  withdrawn  from  the  island.  In  1831 
notwithstanding  the  action  of  the  War  and  Interior  Departments  statd 
above,  "squatters"  appeared  on  the  island  and  settled  ou  the  lands  win 
the  intentiou  of  preoiupting  them,  and,  as  it  appears  from  many  roiwrl 
and  letters,  did  great  damage  by  cutting  timber.  The  following  staM 
ineut  is  related,  from  many  others  on  the  same  subject.  It  show.i  bBH 
clearly  the  extent  and  character  of  the  depredations  on  the  islafllH 
that  time,  and  the  great  interest  that  Mr.  Davenport  took  at  all  tfffifl 
in  the  preservatmn  of  the  island :  | 

George  Davenport,  of  Bock  Island,  having  exliibitcd  to  the  nndorsignfil  »leM 
from  the  St^oretiiry  of  War  to  him,  authorizing  him,  the  said  Davenport,  f  ■  •  '  "fl 
necessary  le^al  course  to  protect  the  military  rcMervation  on  Rook  Isliitid  ,  i( 

dation  and  settlement,  nMiuestMl  the  undersiyiied  to  examine  thewttlri!,  A 

and  in  the  act  of  mnkiiiy;,  and  tbe  dcstructii>n  of  the  young  growth  ami  timlMir,  u 
varions  depredations  makin>{  on  the  said  military  reservation.  The  island,  tluKH 
once  apparently  well  timbered,  has  been  nearly  all  cleared  of  the  original  gl'OMMH 
the  public  during  tbo  lim;^  coutiuuauco  of  the  United  States  garrison  of  Fof^^H 

*Ou  the  4th  of  July,  Ih4G,  Col.  GiMirge  Davenport  was  brutally  mnrderetl  in  I^^H 
house,  his  Ininily  beiiig  absent  at  the  time  at  n  picnir.  The  murderers  i»enpe4|^H 
ognized,  but  were  aftejward  detect<»d,  and  three  of  them,  Aaron  Long.  John  Uol 
and  Gruuville  Voiing,  were  executed  on  the  IDtb  of  the  succeeding  Octuher.  J 
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strong  oil  tlio  ioland,  and  persons  nniler  tlioir  purinission  and  thoHc  ntt:i(7hp'l  to  the 
Indian  iigency.  During  gome  ycurs  of  (lie  occupancy  of  the  fort  liy  the  Unilert  States 
troops  most  of  tbu  timber  and  fuel,  wo  are  iuformeil,  was  prriciireil  from  the  main 
ehoriMi  iidJBceut,  as  the  youns  f<>re.ait  f^irinRiug  up  on  the  island  had  not  attained  to  a 
Butlicicnt  .size  t-o  be  profltably  nmnl  an  tinihtir  or  for  fnel.  The  vnlno  of  the  lands  on 
the  ihlaxid  must  from  its  situation  depend  ou  the  preservation  of  this  young  forest  of 
timlier  growing  np  and  rapidly  atlainiug  a  niie  of  usefulncHs.  This  consideration 
renders  the  interference  of  the  United  States  abnolutely  necessary  to  prevent  so  fine  a 
portion  of  their  land  from  becoming  rendered  comparatively  worthless. 

The  undersigned  passed  rooud  and  through  the  wcMxled  part  of  the  island.  Tho 
first  boui*e  we  obsers-ed  above  t.he  residence  of  said  Davenport  on  Rock  Island  is  a 
new  log  cabin,  said  to  be  owned  by  Charles  Baxter ;  here  is  a  small  cbop|iing  and  some 
mneh-nsnd  new  roads  going  into  the  island  ra<liating  from  the  cabin.  Wc  did  not  go 
into  the  hnnse,  and  saw  only  one  boy  at  the  place,  with  an  ox-w.igon,  njiparently  pre- 
paring to  go  olT  with  the  wagon  to  work,  as  the  oxuu  were  hitched  to  the  wagou  and 
the  boy  nionnted  on  it. 

We  then  proceeded  a  few  hundred  yards  and  discovered  a  clearing  of  aboat  fonr 
acres  partly  fenced  with  new  rails.  A  few  scattering  frees  are  left  standing  in  the  last 
clearing,  all  the  undergrowth  cut  and  taken  off.  In  the  clearing  wa.s  Charles  Baxter 
with  au  ax  in  his  hand,  apparently  going  on  with  his  clearing.  This  last  Held  we 
understood  was  claimed  by  .Mwalniu  Baxter,  an  elder  brother  of  Charles  Baxter.  In 
going  down  tho  opposite  side  of  the  island  on  the  southeast  we  discovered  a  small 
clearing  and  a  fence  running  into  tho  island  in  the  direction  of  the  last-mentioned 
field,  and  understood  this  waa  the  same  claim  of  Absalom  Baxter,  extending  across 
the  island  from  the  main  river  on  the  north  to  the  arm  running  round  tho  south  side 
of  Uock  Island.  In  the  two  claims  of  Absalom  and  Charles  Baxter  there  is  great  dep- 
redation committed  npon  tho  timber  and  much  injury  to  the  value  of  the  land  by 
denuding  the  island  of  timber  and  fuel,  which,  from  its  situation,  surrounded  by  large 
rr.ncts  of  prairi.'-lands,  are  emphatically  iinporlaut.  At  the  head  of  the  island  Donnoho 
Williams  was  at  work  on  a  new  framed  house,  apparently  of  two  rooms,  and  prepar- 
ing, as  he  said,  to  move  on  to  the  island.  Ho  hud  cut  bnt  little  timber,  having  only 
made  a  small  opening  in  the  young  growth,  and  planted  some  trees  aud  herbs.  After 
this  we  caw  but  little  depredation  and  evidrnco  of  settlement,  excc]>iiug  the  feuce  and 
chopping  made  on  the  southeast  arm  of  the  river,  said  to  be  made  by  A.  Baxter,  as 
)lreviou^iy  mentioned,  as  his  claim  and  settlement  extended  across  tho  whole  island, 
There  was  a  small  log  cabin  and  one  little  chopping  of  no  moment  further  on. 

The  greatest  violation  of  the  reservation,  requiring  notice  as  threatening  damage  to 
tlie  value  of  the  land  in  a  Hnbse(|aent  disposition  of  it  by  tho  United  States,  is  tho  de- 
Btrnotion  of  timber  and  fuel,  young  aud  old,  aud  the  taking  pos.session  of  favored  spots 
of  land,  presenting  to  bidders,  when  a  sale  may  be  ordered,  a  jirevions  occupancy, 
though  this  occupancy  has  commeuced  under  a  full  knowledge  of  the  rescrvalioa  of 
the  whole  Lslaad. 

Absalom  Baxter,  though  not  residing  in  person  on  his  claim,  is  living  with  a  part  of 
bis  family  in  one  of  the  old  houses  in  Fort  iVrmalrong,  on  the  lower  or  western  extrem- 
ity of  the  island. 

The  island  is  about  two  and  a  half  miles  long  and  about  three-quarters  of  a  mile 
wide,  and  is  within  the  limits  of  the  military  reservation. 

JO.SEPH  M.  STREET, 
CniUd  Stalei  Indian  Agent/or  the  Sac  and  Fox  Indiann,  Uock  Island. 

MILES  W.  CO.VWAY. 
JAMES  COPP. 
GEO.  L.  DAVENPORT. 

This  Statement  was  .sent  to  ^fr.  David  J.  Baker,  tho  Uoiteil  States 
attorney  at  Kaaka-skia,  111.,  ami  by  him  was  sent  to  Mr.  J.  IL  Poiusett, 
Secretary  of  War.  Mr.  Baker  urged  that  he  be  empowered  to  eject  the 
intriidera  from  tho  island,  aud  stated  authority  for  .such  actiou  was  con- 
ferred on  the  President  of  the  United  Strttes  l)y  the  act  of  Cougres.s  of 
18u7.  The  matter  was  sobmitted  to  the  President  by  Mr.  Poinsett,  and 
the  following  was  his  indorsenieut  thereon : 

Tho  fiocretary  of  War  will  give  the  necessary  instrnctions  t<:i  tho  marshiil,  and  take 
such  otliLT  legal  measures  as  may  be  requisite,  for  the  removal  of  the  iutruduls  frimi 
the  military  reservation  at  Kuck  Island. 

MARTIN-  VAN  BUREN. 

The  so(]uel  does  not  show  that  the. above  order  was  etfoctual  in  pro- 
cnring  the  removal  of  the  squatters,  and  tho  whole  subsequent  history  of 
the  depredations  on  the  island  shows  that  the  civil  authority  and 
United  States  marshals  were  generally  inefficient  or  powerless  m  W\ft. 
attempts  miide  to  remove  offenders. 
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TITE  MOLINE  WATEE-POWEB  COMPANY'S  CLAIM — LANDS  OCCUPt 
AND  SUBSEQUENTLY  LEASED  AT  THE  EAST  END  OF  THE  ISI.ANI 
D.  B.  SEAES  ACQUIRES    TITLE,  ETC. 

Id  1S37  the  following  act  was  passed  by  tho  legislatore  of  the  St 
of  Illinois : 


AK  ACT  to  autliorlie  John  W.  SpvDoiT  and  P'-<'<i1  B.  tjcars  to  build  ■  mlU-dani  mcrou  Rock  1 

■loash. 

Section  1.  £e  it  enacted  fci/  the  people  of  the  Slate  of  Illinoii,  retiretentefl  in  •'     - 
atannbly,  Tbat  JoliD  W.  trpeiicfr  uiiil  i)iiviil  B.  ytnrs are  hiTchy  autuurizutl  to  1  > 
dam  across  the  Bock  Inland  slouj;!),  in  Bock  Island  County,  ou  or  opiiosit'       ,   ,.  _ 
lands ;  and  tlie  said  Jubn  W.  Spencer  and  David  B.  Sears  aiiall  be  entitled  to  aU  I 
advantages  accraing  or  growing  out  of  said  mill-dam  and  water  privilege. 

Sec.  2.  Said  niilldam  shall  be  commenced  within  one  year  and  completed  wit! 
three  years  from  and  after  tlie  jiassngo  of  this  act :  I'roeidci},  hoicecer,  Said  mLLI-{ 
shall  be  so  constructed  as  not  t^  interfere  with  (irivate  rights. 

Skc.  3.  The  legislature  reserves  tho  ri({ht  to  niter,  amend,  or  repeal  this  act,  vrha 
ever,  in  its  opinion,  the  public  good  requires  the  same.    This  act  to  be  in  force  from  i 
after  iti*  passage. 

Approved  11th  February,  1837. 

In  1839  the  time  of  this  charter  was  extended,  and  in  1841-'-12  Mr.  D, 
B.  Sears  built  the  dam  authorized  (so  far  as  the  legislature  of  Illinoi 
had  aiithorily  iu  the  matter)  in  the  above  act.    The  question  uf  abuttiuj 
the  dam  against  the  island  was  not  mentioned  in  the  act.* 

At  various  times  after  the  completion  of  the  dam,  mills  to  be  drivi 
by  the  water-power,  tenements,  and  other  buildings  were  erected  on  the 
east  end  of  tho  island  adjacent  to  tho  dam,  (see  map  on  Plato  V.)  I 
1840  another  dam  was  built  on  the  north  side  of  the  island  to  Benbam* 
Island,  by  D.  li.  Sears. 

Before  proceeding  further  w  ith  the  account  of  the  occupation  of  t 
east  end  of  tho  island  by  mill-owners,  &c.,  it  is  necessary  to  give  ti 
account  of  an  attempted  or 

PEOrOSED  BALE  OP  THE  ISLAND  IN  1S59. 

It  was  generally  tlie  opinion  among  persons  in  the  vicinity  of 
Island  who  were  actjuainted  with  the  history  of  this  matter  at  tbf 
time,  and  there  is  soino  corre8])Oiide!ice  to  show  that  this  sale  was  pro 
jected  by  and  nearly  accomplished  through  the  influence  of  a  party 
speculators  iu  Saint  Louis  and  New  York  w  ho  wanted  to  get  possession  i 
the  island.  They  were  aided  in  their  scheme  by  the  fact  that  the  United 
States  had  thus  far  been  unsuccessful  in  any  attempt  to  eject  from  tl 
island  squatters  and  other  intruders ;  and  it  was  represented  that  unlea 
the  island  was  sold  these  intruders  would  gradually  acquire  it  by  pr 
emption  or  otherwise,  and  the  United  States  would  lose  this  valuabl 
property  without  receiving  therefor  a  qtiid  pro  quo.  If  sold  to  pre-emi 
tors,  the  price  would  be  a  dollar  and  a  quarter  per  acre,  and  the  Goveri 
meut  would  not  get  more  than  §1,200  for  the  whole  island,  wlr 
was  represented  to  be  worth  ?!100,000  or  more,  and  probably  so: 
like  that  sum  would  be  realized  by  the  Government  in  a  sale  to  tUo  higt 
est  bidder  at  public  auction.  At  this  time  General  Zachary  Taylor  ws 
President,  Hon  G.  W.  Crawford  was  Secretary  of  War,  and  llun.  Jel 
ferson  Davis  was  chairman  of  the  Military  Committee  of  tho  Seuat 

*  For  further  history  of  the  Muliuo  Water-Power  Compatiy  and  its  claim  •««  Cb«{it{ 
VII  on  this  subject. 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


63 


After  rniifh  correspondence  on  tbe  subject,  tbe  following  orders  were 
finally  issued : 

War  DKPAnTJiENT, 
WanHiiyton,  D.  C,  Junuanj  7,  1800. 
The  President  ilirtcta  tliat.  tli«  rusi-rvatinn  at  Ri)ck  Island  he  sold.    Brevet  Brigudier- 
Generul  Masou  ursoiue  other  will  btj  dululU-d  to  superintend  tbe  sale. 

G.  \V.  CRAWTORD, 

Sctretttn/  of  War. 

War  Depaiitmext,  ADJCTAST-GK.VF.itAL's  Office, 

WoAliinglon,  Ftbniary  iJ7,  1850. 
Gejtkral:  I  inclose  herewitb  *  *  a  letter  from  Brevet  Colonel  A.  C.  Maokuy,  de- 
partmeut  qnartermuster-geoeral,  of  December  lllch,  li^49,  conueruiug  military  reser- 
vation on  Rock  iHli.nd,  with  iudorsoinents  of  Secretary  of  War.  With  a  view  of  dis- 
))(>Hing  of  the  public  lands  at  the  places  above  uieutiouud,  you  are,  by  direction  of  the 
Becriitary  of  War, charged  with  the  duties  ol  snperini ending  the  sale  of  said  rosorveg, 
or  such  parts  as  can  be  dispensed  with,  according  to  his  iuHtrnctlons  indorsed  on  the 
papers  inclosed.  Yon  will  take  all  proper  nien«ums  to  sell  this  public  land  to  the  best 
advantage  and  with  as  little  delay  as  ciroamstaDCea  will  permit.  Dae  notice  should 
be  given  by  advertisements. 

I  am,  geaeral,  very  respeotfolly,  yoar  obedient  servant, 

R.  JONES, 
J^julant-titmoal. 
Brevet  Brigadier-General  R.  B.  Mason, 

Colonel  First  Vraijvone,  Jt-Jjcraon  Barrackt,  Mo. 

The  intended  sale  was  not  advertised  in  new-spapers  in  the  vicinity  of 
Eock  Island,  and  was  not  known  there  until  about  two  weeks  before  it 
was  appointed  to  take  place,  when  an  advertisement  of  it  was  discov- 
ered in  a  Saint  Lonis  paper — the  Missouri  Republican. 

The  cilizen.s  of  Rock  Island  and  vicinity  were  ojjposed  to  the  sale, 
and  desired  that  the  Government  should  retain  the  island  as  a  reserva- 
tion for  nylitury  purposes.  It  is  probable  that  the  examination  of  the 
island  at  various  times  by  oflicers  of  the  Government  with  a  view  to  its 
occupation  and  use  for  arsenal  purjmses  was  generally  known,  and  that 
there  was  a  general  expectation  or  feeling  that  this  consummation,  de- 
voutly wibLed  for,  would  eventually  be  accomplished. 

Action  was  immediately  taken  to  prevent  the  sale,  if  possible.  A  re- 
monstrance and  manj'  letters  and  dispatches  were  sent  to  the  Hon.  E. 
D.  Baker,  in  \\  ashingtoo,  member  of  Congress  from  the  Rock  Island 
district. 

Dy  reference  to  tbe  history  of  the  Moline  Water-Power  Company,  in 
Chapter  VI,  it  will  be  seen  that  the  affairs  of  this  company  at  that  time 
were  in  such  a  condition  that  the  water-power  was  practically  the  prop- 
erty of  the  company's  bondholders  in  Syracuse,  N.  Y.  It  was  feared 
that  if  the  island  were  sold,  the  uncertain  tenure  of  the  company  and 
of  the  i)artie8  who  were  building  mills,  &c.,  on  the  island,  near  the  dam, 
would  be  destroyed.  Mr.  I'.  11.  Reetl,  of  Syracuse,  N.  Y.,  was  one  of 
the  parties  most  interested  in  the  water-power,  and  he  was  telegraphed 
to  to  go  to  Washington  to  stop  the  sale.  Mr.  Reed  went  to  Washington 
at  once,  and  receiving,  as  he  states,  little  or  no  assistance  from  the 
member  from  the  Rock  Island  district,  (.Mr.  liaker,*)  he  applied  to  the 
two  United  States  Senators  from  Illinois,  Stephen  A.  Douglas  and  James 
Shields.!  Mr,  Douglas  took  an  active  interest  in  the  matter,  and  prom- 
ised that  the  sale  should  be  prevented.  It  appears,  from  subsequent 
events,  that  Mr.  Douglas  took  pains  at  this  time  to  inform  himself 

*  E.  D.  Baker  was  a  colonel  of  volauteera  in  the  late  war  of  the  rebelUoa,  aiid  was 
killed  at  Ball's  Blnif.  Va.,  in  1801. 

t  Senator  Shields  was  a  general  officer  during  the  Mexican  war,  and  was  dangerously 
wounded,  being  shot  through  the  lungs  at  the  battle  of  Cerro  G«rdo,  April  It",  I^'IT. 


64 


EEPOET  OF  THE  CHIEF  OP  OHDNAXCE. 


pretty  thorougbly  on  matters  relating  to  the  island.  Tlie  followiug  li 
ter  and  some  otber  correspondence  shows  tbat  Colonel  Eaker  was  m 
remiss  in  attending  to  the  wishes  of  his  constitaents  : 

Wak  Department,  V'luliiiigtofi,  June  12,  1850, 
Sir:  I  have  had  the  honor  •to  reooive  yonra  of  11th  iostant,  and  ns  requested  gi 
the  earliest  answer.  Assure*!  of  yonr  verbal  statement  iu  rt-spect  to  all  iotere'Sts  col 
cerned  in  the  sale  of  the  pablic  reserve  at  Riiek  Island,  I  have  conclnded  to  aaspei 
it  for  the  present,  and  issned  an  order  to  tbat  effect.  That  order  was  sont  in  dupln 
by  telegraph  on  the  lUth  instant,  so  as  to  secnro  the  object  desired. 
I  am,  very  respectfully,  yonr  obedient  servant, 

G.  W.  CRAWFORD, 

Seemlarij  of  fTar. 
Hod.  E.  D.  Bakkr, 

Waahinghin,  D.  C. 

AlMtTTANT-GESEnAL'S  OFFICE,  JuM  10,  1850. 

Brevot-Brig.  General  R.  B.  JIason, 

Fort  Jrmtlrong,  Eock  Mand,  HI,: 
The  sale  of  Fort  Armstrong  and  the  reservation  will  b«  postponed  iiotU  fi 
orders. 

R.  J0XE8,  A.  G. 

The  above  dispatch  was  not  received  by  General  Mason  till  late  in  th© 
day  appointed  for  the  sale.    He  had  arrived  at  Kock  Island  on  the  d 
before,  and  was  taken  over  to  see  the  island  by  Judge  Wilkinson,  Hoi 
B.  Davenport,  and  other  prominent  citizens,  and  the  great  value  of  t' 
property  to  the  United  States  was  fairly  represented  to  him.     It  wi 
pretty  evident  that  the  sale  would  be  forcibly  interfered  with.     The 
feeling  was  strong  that  it  had  been  brought  about  by  sh.irp  speculate 
in  Saint  Louis  and  the  East.    Mr.  D.  B.  Sears  and  others  occnpyi; 
property  on  the  island  had  printed  posters  on  the  island  and  in  t 
town  warning  bidders  that  if  they  attended  the  sale  it  would  be  at  thei 
peril.     Some  of  the  parties  on  the  island  were  anxious  to  purchase  tl 
lands  they  occupied,  and  were  prepared  to  bid  on  them.    It  was  iilai 
to  General  Mason,  however,  that  a  sale  advantageous  to  the  Gover 
ment  could  not  be  made.    He  telegraphed  to  Wa.shingtou  and  urgi 
that  it  be  postponed.    Next  morning,  having  received  no  reply,  be  tel 
graphed  again.    After  waiting  until  about  2  o'clock  in  the  afternoon  hi 
received  the  above  dispatch  while  on  his  way  to  the  island  to  commence 
the  sale.* 

One  benefit  resulted  from  this  attempted  sale.  It  called  the  atteiitioil 
of  so  many  prominent  men  to  the  subject  that  future  attempts  of  tha 
same  kind  were  less  likely  to  succeed.  1 

We  may  return  now  to  the  occupation  of  the  east  end  of  the  islandl 
by  mill-owners,  &c.  | 

The  following  report  to  the  Qnartermaster-General,  giving  a  statM 
ment  of  the  various  parties  who  had  located  in  the  vicinity  of  the  watenl 
power  at  the  east  end  of  the  island  prior  to  1854,  was  sent  to  the  Qaarl 
torraaster  General  of  the  Army  by  the  custodian  of  the  island,  Mr.  J.  lij 
Danforth,  jr.,  on  the  8th  of  March,  1854 :  J 

Agreeably  to  your  orders  of  the  S.'ith  nltimn,  I  have  the  honor  to  report  to  you  tbi 

following  trespasses  and  depredations  which  have  been  coniniittt-<l  upon  the  islundn 

In  1H41  a  dam  waa  built  from  the  island  to  the  Illitiois  shore  by  David  B.  Sears.       J 

•  It  apjiears  that  Ibo  attention  of  President  Taylor  had  not  l)eeu  specially  calltMl  iM 
the  intended  sale  of  Rock  Island.  About  the  time  fixed  for  tlie  sale,  Hon.  T.  ii..i...j| 
Davis,  having  heard  of  it,  wrote  a  note  to  General  Taylor  and  expresHed  his  of  i  !  1 

views  respcctinj;  the  preservation  of  the  island  for  future  use  by  the  Gi)\  uj 

The  President  found  the  Secretary  of  War  had  already  orilered  the  sale  to  bo  iM«(MgjS 
but  it  is  supposed  that  be  prevented  its  betn;;  renewed.  Both  General  Taylor  IMM^^H 
Davis  were  acqnaint^ed  with  the  island,  having  seen  service  there,  the  former  I^^H 
WOT  of  1912,  and  both  during  the  Black  Hawk  war.  ^1 
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Id  164C  two  BBW-niills  were  built  upon  uuil  bulow  this  iluiii,  ou«  by  .S|Htucnr  H.  Wlilto 
anil  the  other  by  Atkiimoii  and  Chuuibi-rlin. 

In  184c  H  dwellinu  house  \va»  rrected  on  the  iohiinl  bv  8.  H.  White. 

In  18&1  a  Hash  and  bliud  nmuufaetory  waH  erected  on  the  island  by  Charles  Atkinson. 

In  1852  a  large  building,  two  Htories  high.  40  by  100  (eel,  und  used  for  varioun  man- 
ufacturing purposes,  was  cxected  by  Pitis,  Gilbert  A  Pitts  on  the  shore  of  the  island, 

»r  the  daui.  Two  shops  were  also  erected  near  this  building  by  S.  H.  White, 
fin  li<63  two  shingle-shops  were  erectod  by  H.  U.  White;  two  dry-houses,  one  otUo«, 
Bd  one  stable  by  Diuiook  &  Gonid  ;  one  stable  by  W.  C.  Whituiire,  and  one  dwelling- 
uOiiseeaeb,  built,  owned,  and  occupied  by  thefollowing-uauied  persons,  vix:  Wui. Young, 
8.  H.  White,  1).  K.  .Sears.  Charles  Uuuker,  John  Welsh,  M.  .Stentevaut,  Harvey  .lones, 
Edward  Harris,  Joseph  Krarich — making  nine.  These  buildings  are  all  near  the  dam. 
There  are  also  several  lumber-yards  near  the  dam  aud  a  few  sniali  buildings  not  enumer- 
ated above.  In  li"4G  another  dam  and  mill  were  built  on  the  north  side  of  the  main  island. 
The  dam  runs  from  the  main  island  to  a  small  island  in  the  Misaisaippi.  This  island 
is  said  to  be  the  property  of  Hiram  Pitts.  The  mill  stands  on  the  shore  of  the  main 
island.  Near  this  mill  is  a  steam  planiug-mill,  erected  in  IMTiU  by  .Sears.  Wood  A-  Hiin- 
toon.  There  are  also  two  dwelling-houses  near  this  mill,  bnilt  by  D.  H.  Sears  in  lii'SS. 
On  the  small  island  there  is  one  dwelling-house,  one  stable,  and  two  warehouses  at  uliioh 
st«amboats  land.  All  the  foregoing  do|)redations  are  upon  the  eastern  or  uppiM' end 
of  the  island.  Between  the  improvements  before  enunieratoil  and  the  western  extrem- 
ity of  the  isliind,  where  the  fortiticatious  are  situated,  the  island  is  covered  with  a 
heavy  growth  of  timber.  Near  the  weeteru  extremity  of  the  island  there  are  six 
shanties,  erected  by  the  railroad  compauies,  viz,  the  Mississippi  and  Missouri  Railroad 
Coui|)any  and  the  Chicago  aud  Hock  Isliuul  liailroad  flunipany.  These  corporations 
have  cut  the  timber  ncios.*  the  i.slund  a  hundred  feel  wide,  and  are  now  at  work  grad- 
ing the  track  for  a  railroad.  I  am  t<j|d  it  is  their  intention  to  occupy  a  space  throu 
hundretl  feet  wide  across  the  island.  They  arc  also  at  work  (luari^ing  rock  on  the 
island  to  build  a  bridge  across  the  Misaiasippi.  These  I  believe  constitute  all  the  dep- 
redations, with  the  exception  of  the  wood-stealing,  which  I  have  reported. 

I  would  respectfully  urge  tlie  Department  t^i  retain  the  whole  inland  for  the  purposua 
indicated  in  your  letter  of  January  27  to  the  Secretary  of  War. 

Should  the  eastern  or  up|>er  end  of  the  island  be  <lisposed  of,  or  granted  to  any  one, 
it  woiUd  (unless  the  light  was  rcwerved)  prevent  the  Department  from  controlling  the 
wat«r-powrr  necessary  for  such  purpose.  The  water-power  is  of  great  value,  probably 
^  t  less  than  one  hundred  thoU-saud  dollars. 

On  the  13tli  of  the  siiuie  mouth  Mr.  Datifortb  wrote  to  the  Quart«r- 
aster-Geueral  respecting  the  above,  as  follows: 

In  my  report  of  the  dth  instant,  nmde  in  accordance  with  your  orders  of  the  25th 
ultimo,  I  omitted  to  stal«  one  fact  in  connection  with  the  erection  of  all  the  buildings 
op  the  island  at  the  euslern  part  of  the  island,  opposite  the  town  of  Moline,  viz,  that 
"^    y  are  all  of  a  temporary  rliaraeler,  and  probably  were  built  so  in  the  expectation  of 

ing  ordered  oil'.     I  think  they  all  stand  upon  the  land  Mr.  D.  U.  Sears  is  endeavoring 

get  possession  of.     I  was  lold  by  reliable  authority,  at  Moline,  that  if  a  grant  of  a 

portion  of  the  island  was  umde  to  ilr.  .Sears,  ho  hiul  agreed  to  deed  ten  acres  of  it  to 

Mr.  Pitl«.  viz,  the  t4:u  acres  adjoining  the  dam,  aud  on  which  the  large  building  erected 

by  Mc.  Pitts  Ktands. 

The  above  stateineuts  are  corroboratetl  by  uameroas  reports  and  let- 
ters from  other  persous,  ou  lile  at  the  War  Departiueut,  Washingtou. 
(See  letters  to  the  Secretary  of  War  from  Major  8ibley,  United  States 
Army,  August  24,  1854;  from  George  P.  Cook,  June  !>,  1857;  J.  G. 
Floyd,  Uuit«il  States  ageut,  Keokuk,  Iowa,  May  15,  1857 ;  reports  ot 
J.  W.  Massie  aud  John  C.  Mather,  November  7,  1.S57;  S.Churchill, 
Inspector-General  United  States  Army,  June  25,  1857,  and  others.) 

In  August,  1852,  the  following  letter  from  Thomas  L.  Drum,  cus- 
todian of  the  island,  was  sent  to  Hon.  Joseph  H.  Kuhns,  M.  C. : 

I  would  recommend  to  your  notice  Mr.  Speucer  H.  White,  the  liearor  of  this  letter. 
He  is  anxious  to  procure  a  lease  from  the  War  Department  fur  a  certain  number  of 
HCies  on  this  reserve;  and,  as  I  have  charge  of  the  Government  property  here,  be  wished 
my  influence  in  the  matter.  Having  no  personal  acquaintaure  at  Washington  with  any 
one  but  yourself,  you  will  please  pardon  me  for  troubling  you  in  this  matter. 

EB  My  principal  object,  however,  in  a.-*sisting  Mr.  White  in  this  matter  is  that  I  may 
llereby  protect  more  ^atce^sfullJ•  the  ujiper  or  eastern  end  of  this  island  from  the  cou- 
■nued  depredations  of  the  company  who  own  this  water-power.  Their  dams  are  oon- 
Btrueted  of  a1l«rnate  layers  of  wood  and  stone,  (taken  fit>m  this  island;)  consequently 
the  high  water  and  ice  carry  a  portion  of  these  dams  away  every  yetkt,  vi\i\«,\i  vawax  ^ 
buUt  np  again  with  material  taKen  from  this  island.  So  tliat,  {oi  \>u\\(!Lm^ «.^^  t«V^'^'^ 
5  OBD 
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ini;  thes<-  daniH,  tbey  havR  withiu  the  last  ten  yeare  romored  well  on  to  three  acres  of 
lan<I  lielonging  to  the  Department,  and  worth  at  least  two  hundred  dollars  per  acre. 
Anil  now  they  are  abont  to  cut  a  new  channel  between  Mr.  White's  mill  aud  tbe  ialand 
tfhore.  for  the  piirpoKo  of  making  anotiior  water-power.  To  do  this  they  will  have  to 
rake  away  a  coosiderabli-.  portion  of  the  ialand,  as  Mr.  White's  mill  is  close  on  shore. 
You  will  readily  perceive  the  great  inconvenience  under  which  Mr.  White  would  labor 
if  they  arc  ]>erinttfed  to  go  on;  for  neither  has  any  legal  right  to  use  any  portion  of 
this  reserve  unlcHs  it  be  granted  by  the  War  Department.  Mr.  White  has  been  estab- 
lished hero  for  several  years,  and  has  used  the  ground  opposite  his  mill  as  a  lamber- 
yard.  to  which  the  Department  has  not  objected.  The  company  are  now  determined 
to  take  by  force  the  ground  thus  occupied  by  Mr.  White  for  their  own  use,  which  will 
cut  him  off  from  any  land  privilege  whatever.  I  think  the  War  Department  ongbt 
certainly  to  interfere  in  this  matter,  as  well  for  the  Government  as  for  Mr.  White,  and 
I  sincerely  hope  you  will  use  all  your  inflneuce  to  accomplish  the  object  in  view.  Mr. 
White  is  a  very  worthy  man,  stands  high  in  this  commnnity,  and  one  in  whom  tbe 
Department  can  place  all  confidence. 

Other  letters  urging  this  request  were  written  at  the  same  time,  and 
the  matter  was  laid  before  the  Secretary  of  War,  and  by  him  was 
referred  to  the  QuarteruiasterGeneral.  The  following  was  the  latter 
officer's  indorsement  thereon : 

The  site  of  Fort  Armstrong,  Rock  Island,  is  one  of  the  most  valuable  in  our  western 
country  for  an  armory ;  the  whole  water-power  of  tbe  Mississippi  River  is  available. 
If  a  western  armory  is  to  be  established,  I  would  advise  that  it  be  placed  there.  Tbe 
island  is  under  the  control  of  an  agent,  who  resides  on  it,  and  who  is  under  the  orden 
of,  and  reports  to,  the  quartermaster  at  Saint  Louis.  The  agent  should  protect  tlM 
property  from  depredations.  I  wonld  not  advise  that  any  part  of  it  be  rented  or 
leasfd. 

No  further  action  was  taken  in  this  matter,  and  Mr.  Spencer  H.  White 
continued  to  urge  his  request  until  the  following  reply  was  sent  to  him: 

W^AR  Dkpartment, 
Waahitigion,  Xovember  1,  1858. 
■Sik:  In  r<!ply  to  j'our  applications  of  the  19th  instant  .tnd  previous  dates  for  a  lease 
of  a  portion  of  the  military  reserve  of  Rock  Island,  I  have  to  inform  you  that,  apon 
examination,  it  is  deemed  to  be  inexpedient,  if  not,  indeed,  beyond  the  legal  antnority 
of  this  De)>artment,  to  lease  any  portion  of  the  land  in  qnestiou. 
Very  respeotfullv,  your  obedient  servant, 

CM.  CONRAD, 
Seeretary  of  Wvr. 
Sprnckii  H.  White,  Esq.. 

Molxne,  lUinoin. 

In  February,  18.54,  the  following  bill  had  been  introduced  in  the 
Senate : 

f  .S.  195.    Thirty-third  Congress,  first  session.] 

In'  thk  Senate  of  the  UsrrRD  States, 

Februarg  S,  1854. 
Agreeably  t^o  notice,  Mr.  Shields  asked  and  obtained  leave  to  bring  in  the  following 
bill ;  which  was  read  twiiie  and  referred  to  the.  Committee  on  Public  Lands: 

A  lUl.T.  to  Aiittuirizo  thn  huIo  of  Ili>rk  Irtland,  in  tho  State  of  Illinois,  and  for  other  parpoMs, 

lie.  it  imnrM  hi/  Ihr  Smnli-  anil  IfniiHf  of  Itiprcm'ttlalireK  of  the  Vnili'd  States  of  AmiriM  to 
CongrfiMH  aum-mhird,  That  the  President  i>(  tlie.  rnlfed  Slates  shall  be.  and  he  is  hereby, 
aiitJiorl/.ed  to  eaiise  "  Uiirk  Islaml,"  In  the  Missis>.ippl  River,  in  the  St.ite  of  Illinois,  to 
be  sold,  under  such  re;{iilati<ins  as  he  may  prescribe:  Prorided,  That  in  no  case  shall 
the  same  be  (ilT'rreil  In  Irai'.ts  exeMcdlng  ten  acr.'S. 

.SKf;.  M.  .-Itid  be,  it  fiirlhir  rnnr.lid.  That  after  llii'  passage  of  this  act,  David  B.  Sean, 
of  .Mollne,  In  said  State  of  Illinois,  shall  be  aiithori/.eil,  and  it  is  hereby  made  tbe  dnty 
of  the  proper  ollleer  to  allow  snid  Diviil  1).  Sears,  to  enter,  at  the  minimum  price  (rf 
Government  land,  the  n|>|ier  or  e.ist  end  of  said  islan<l,  so  as  to  include  his  impiore- 
monts  thereon,  and  not  to  iixeeed  In  qnantity  seventy-three  acres  of  land. 

Sec.  :1.  And  be  it  further  e.nar.led.  That  then!  b(>,  and  is  hereby,  grauteil  unto  the  Chi- 
cago and  Reek  Island  Railroad  Company,  as  organized  under  aud  by  virtue  of  the 
laws  of  the  Stat.e  of  Illinois,  Ww  right  of  way,  four  hundred  feet  in  width,  across  said 
Island,  near  the  lower  <md  thereof.^ 
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The  amended  bill  was  very  lonpt,  but  did  not  dift'er  materially  iu  its 
-provisious  from  the  above.  The  citizens  of  Rock  iMland  were  Htill  oar- 
Kei^Uy  opposed  to  the  sale  of  the  iMiand,  and  look  uieasureN  to  prevent  it. 
m  On  May  10,  1854,  the  chairman  of  the  Military  Committee  of  the  Sen- 
■to  (Hon.  A.  C.  Dodge)  wrote  to  Mr.  Davis,  Secretary  of  War,  about 
KbiK  bill,  as  follows: 

W  The  bill  D'piirriMl  by  Mr.  Slunrl,  from  the  Coiuiiiic^.'is  on  Public  Lands,  for  the  sale 
of  Rock  Ulauii,  iumiim  tu  meot  tvitli  ii  ({'lu  i  duiil  uf  opportirioii  on  the  piirt  of  tlie  people 
in  t\w  vicinity,  and  my  att«ntion  Uavini;  bu«n  callix)  to  cbu  fart  thiit  Fiiu'k  IxiiMid,  aa  a 
militury  ri>»orvr»tiou.  Iias  horetofore  boen  uiuipr  char(;a  of  tliH  War  I'  ii.  I  re- 

gard   t  as  iiti  oventight  that  our  coiniuittue  ilid  mil  comiuuuicace  w  Niri<  ro- 

portJMj;  rhH  bill  meatioiiwl.     I  reHoectfully  nak,  for  the  information  m;   ...     .  ..uiuittae 

on  Publiu  LandH  and  tha  .Senate,  that  yon  may  )»;  pleaee<l  to  oommnnioace  to  wo  yout 
views  U.H  M  the  expe<lieooy  of  selling;  said  island  in  th-  uiauodr  propottod  or  any  other. 
Rock  Iflhiud,  A»  yon  are  well  aware,  hi»s  lonj;  been  regarded  by  a  lar;{e  portion  of  the 
people  in  the  MISHiHsippi  Valley  as  an  advanta);eon«site  fur  an  arsenal  of  cooatruutioo, 
marine  hospital.  Sea.,  an<l  I  would  be  thankfnl  for  any  inform  ttion  which  yonrself  or 
the  Quart4)rmaster-Oont<ral  m,iy  have  it  in  your  power  to  i  upart  upon  this  subject  geu- 
-erally,  lookiaj;  to  the  interests  of  the  whole  coantry. 

The  matter  was  referred  to  the  Quartermaster-General,  and  the  follow- 
ing' was  his  indorsement  thereon  : 

I  ooimider  Rouk  Island  the  belt  pHitioa  in  tlio  weRtern  ountry  for  a  large  nrsoual 
and  armory  for  the  manufacture  of  arms,  means  of  transportation,  olothini;,  and  oLhar 
military  supplies.  If  it  is  not  to  bo  resersrod  for  the  pnr|>rt-!es  stated  abjve,  I  would 
rei  ommcnd  that  it  he  sold,  but  iu  sni'li  a  iu.iin>)r  as  to  obtain  the  bij^hest  price  for  the 
properly  ;  the  persons  who  have  (ukeii  piisessinn  of  portions  of  it  are  intruders,  and 
to  allow  thorn  to  purohaso  tha^.  which  they  occupy  foe  less  than  its  valm  wouM  be  aa 
induoemout  to  persons  to  intrude  tbemsolres  upon  all  other  valuable  public  reserros, 

Mr.  Davia's  subsequent  action  prevented  the  passage  of  this  bill,  and 
the  bill  itself,  and  all  the  reports,  letters,  and  other  papers  about  in- 
truders on  the  island,  which  had  reached  the  Secretary  of  War,  led  to 
the  following  action: 

In  July,  18.34,  the  following  notice  was  .served  upon  all  parties  located 
OQ  the  island  whose  names  could  be  ascertained  : 

UNrrSO   8TATK8   OF   .\MKKICA, 

Oittriot  of  IUinoi» : 

It  liax  l>een  made  known  to  the  President  of  the  United  States  that  certain  persons 

>vo,  without  authority  of  law,  ooonpied  oertiin  portions  of  thu  military  reserve  at- 
tached to  Fort  .\rm.strong,  an<l  arc  oomiuiltini;  ilepreda'.ions  thereupon.  I  am,  there- 
fore, reijuired  by  the  Prusident  of  the  United  States,  u»d>ir  the  provisions  of  the  sot  of 
'Ml  of  Marnh,  HU7,  to  remove  all  persons  from  that  reservation. 

Therefore,  bv  virtue  of  the  unthoritv  vested  in  me  by  law  and  by  the  order  of  the 
Sevre|.ary  of  War,  dated  .June  'i,  1854,  I  do  boroby  notify  you  to  rem  ive  frodi  the  said 
reservation  without  delay  and  to  iairaediatoly  desist  from  all  fiirlbec  depredations 
Ihi-reon. 

You  will  be  allowed  ninety  daya'  time  (,>  remove  your  property  anil  effects  from  Che 
island. 

IHARRV  WILTON, 
UniUiHlSlales  Marohnl,  UMriol  of  lUinoio. 
The  following  correspondence  anil  action  on  this  subject  is  copied 
fom  the  records  of  the  War  Department,  Washington: 
b  Uiti  Siwularg  Of  the  War  Department  of  the  United  Slatea : 
SiK:  The  nndersistnid  would  respeetfnlly  big  leave  to  call  your  attention  to  the 
otii'e  herewith  appended,  whi'h  is  a  copy  of  one  served  oa  all  persoos  on  the  military 
_        teervatiou  of  Rook  Island,  July  il  and  'ii,  Hi)4. 

From  what  we  ha  1  learned  we  had  suppised  the  order  was  iuteaded  to  apply  to 
the  railroid  company's  iaterest  auil  those  who  uontempLited  bridi{iu^  the  Mississippi 
Kiver.  liiit  haviut:  learned  from  supposed  i;i>od  auchority  that  such  was  not  the  iuteu- 
tion,  we  u  itiirallv  coaclnde,  therefore,  it  must  bts  desi<;  led  to  rid  tba  npper  end  of  the 
island  of  its  present  occnpanti. 

Permit  us,  theref.ire,  as  citizens  of  Moline,  some  of  whom  h  ive  m.4chinery  and  mao- 
ofaoturing  iDlere(it.s  on  said  island,  to  praaeut  aii  account  somewhat  bistoria^V  ot.  XV^« 


68 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


progress  of  settlement  and  improveraeiits  that  have  been  made  at  thU  point  within 
the  past  fourteen  or  fifteen  years. 

We  offer  this  to  show  you  that  we  do  Lot  feel  ourselves  Ireipattenin  the  oommon  Moep- 
tation  of  the  term,  but  to  show  that  to  some  extent  we  have  been  invited  to  make  theae 
improvements  by  surrounding  circumstances,  and  by  so  doing  try  to  gain  an  honest 
livelihood  by  our  own  industry.  We  also  take  this  opportunity  to  say  that  we  have 
never  made  any  pretensions  to  exercise  ownership,  or  institute  a  "  claim,"  or  in  any 
way  or  manner  to  wrest  from  Government  the  right  of  soil,  bnt  have  and  do  otill  hold 
ourselves  in  readiness  to  leave  whenever  Govemmeut  shall  need  occupancy  for  ita  own 
nse  or  wish  to  dispose  of  it. 

We  would  first  call  your  attention  to  an  act  of  the  legislature  of  Illinois,  of  Febroaiy 
11,  1837,  which  accompanies  this  memorial,  from  which  you  will  perceive  that  the 
State  of  Illinois  authorized  certain  individuals  to  construct  a  mill-dam,  which  was 
built  in  the  years  of  1837,  IHM,  and  18.39. 

The  United  States  Government  at  that  time  had  an  agent  livingon  said  island,  who 
we  believe  was  daily  cognizant  of  the  progress  of  the  erection  ol  the  dams,  and  folly 
acquiescing  in  said  occupancy. 

From  that  time  up  to  this  no  person  has  ever  been  prohibited  by  the  United  States 
Government  or  any  of  its  officials  from  the  erection  of  any  buildings  for  mannfactop- 
iug  purposes  co'inected  with  the  dams  that  were  bdilt  pursuant  to  the  act  of  Illinois 
heretofore  alluded  to ;  but,  on  the  contrary,  the  resident  officers  have  at  various  times 
encouraged  the  erection  of  such  buildings,  and  uniformly  gave  the  parties  to  under- 
stand that,  inasmuch  as  Government  hud  acquiesced  by  their  silence  in  what  the 
State  of  Illinois  had  authorized,  and  had  ucquietced  further  by  allowing  improvements 
to  bo  made  from  time  to  time  on  the  isluud,  they  would  not  be  disturbed  in  their  pos- 
sessions unless  the  Goverumeiit  sbould  require  it  for  its  own  use,  which  has  never  ob- 
tained any  extensive  belief. 

The  idea  has  been  entertained  by  said  occupants  that  they  or  their  assigns  would 
doubtless  have  an  equal  chauce  as  purchasers  whenever  the  War  Department  thoncfat 
best  to  dispose  of  it,  unless  Congress  should  by  a  special  act  give  a  pre-emption  to  other 
parties. 

We  would  further  state  that  improvements  made  have  not  been  of  a  kind  to  mar  the 
l>eauty  of  the  island  or  in  any  way  to  disfigure  it,  but,  on  the  contrary,  have  improved 
its  apiHsarance  and  added  to  its  intrinsic  value. 

In  conclusion,  allow  us  tu  make  the  request  that,  if  Goveruu.eut  di:es  not  design 
using  the  upper  cud  of  the  island,  the  order  for  removal  be  so  amended  us  to  permit 
the  owners  of  the  dams  and  |)re8ei'.t  orrnpants  of  the  mills  and  manufactories  to  pni^ 
sue  their  businrss  as  heri-tofore,  until  hucIi  time  as  Government  may  wont  it,  either  to 
occupy  or  to  sell. 

We  are  induced  to  iiiaku  this  request  btcause  great  pecuniary  sacrifice  must  be  made 
ii  the  order  is  carried  out.  hut  if  it  cannot  be  complied  with,  we  are  diaposed  to 
throw  oursj'lves  entirely  upon  the  mercy  of  our  Government,  hoping  at  least  that  time 
enough  may  be  given  for  removal  to  be  ellVcted  without  entire  annihilation  of  our  bnsi- 
ness  i)rospects. 

Moliue,  111.,  July  ••J'i,  l«-'>-l. 

Iiididdtiah  not  on  ialatid. 


.Jacob  &  Ja.mkm  Shaw. 
H.  J.  A  11.  1{.  Ue.s.sox. 

ClIAMItEKMN   &    Dka.N. 

Smith  &,  Stoi;(;iii(>n. 
Ja.mks  FKit(n:s. 

A.    F.   ClIA.MHKItl.IN. 

Absalo.m  li.  W11.1.IA.M.S. 

I'oalinanUr. 
lIoiiATio  G.  Nouk.sk. 
Joiix  S.  .S.Mirii. 
R.   I'UICK. 

FKKltIS  &  Wattisons. 
J.    .S.   KlCUAKIKS  iV    Al.I.KX. 
(lol.lUH.V    &.  .JaCK.MA.V. 

A.  A  T.  .Shaw. 
W.  1).  KAnmrr. 


•J.  W.  Waggoxkk. 

S.  W.  WllKKIA>CK. 

CiiAKi.Ks  Atkinson. 
.John  Dkkkk. 

WlI.UAM   A.   NOUK8K. 

Alex.  F.  Swandrk, 

.•sheriff,  U.  I.  Co. 
J.  W.  Dm'hY, 

Hock  Itlaitd. 
N.  Belcher, 

I'ort  Byron. 
Ika  O.  Wilkinson, 

Judye  iith  Jud.  Cir. 
W.  C.  Waolky, 

ll'ar$ate,  III. 


On  the  itland. 


i'rn>.  (;m.i>ki;v  A   Pr 
Wiim;  A  Tm!1!Kli.. 
Fai.mkk.  IIil;Ui':i:i<  A 


l,'o. 


.Seahs,  Wo<)I>  &  0<>. 

W.   (:.   WllIT.MOKE. 

Dl.MocK  &:.  Goi;i.i>. 
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Fort  Armstrong, 
Rock  Inland,  July  27,  1854. 
Dkar  Sir:  I  have  read  the  niomorial  of  Pitts,  Oil  bert  <&  Pitta  ami  others  to  the  War 
Departiiieiit  in  rcla'ion  xn  the  machiDery  ou  Rock  Island,  and  believe  the  statements 
to  l)e  8iihi)tantiall;  correct. 

Thi>  Dopartiiieot  would  oonfor  a,  ^eiit  favor  upon  the  iiidividimlH  intereate<l,  and 
ninti'riull.v  iiid  the  hiislnesfi  intrrcstK  ol  this  section  of  the  oountr.v,  liy  giving  ii  lilmral 

txtnnKioii  of  liinr  for  iheni  to  erect  biiildiiijjH  for  their  uinohinHry  upon  private  prop- 
rty,  or  allowing  them  to  riMuain  until  the  fJovernuient  wishes  to  sell  thut  portion  of 
he  island. 
With  great  respect,  I  have  the  honor  to  be,  your  obedient  servant, 
J.  B.  UANl'ORTH,  Jr., 
Agi.  Qrm.  Dept. 
Hon.  Jkfkeqson  Uavis, 
Stanflarn  of  Wnr. 

MoLIXB,  Iixctois,  Jol^  37,  18T7. 

^K  Secretary  of  War, 

^V    The  nndersitcned,  in  liohaif  of  the  citizens  of  Moline,  Rock  Island  County,  respect 

'      ^fuUy  submits  the  acconipikiiying  paiHsrt^ 

Moline  Ik  at  the  hcail  of  the  island  upon  which  Fort  Armstrong  is  located,  three  milee 
from  the  fort. 
The  town  of  Molinu  oontuins  fifteen  bundrerl  inhabitants,  and  they  are  all  more  or 
^^esM  dependent  upon  the  water-i>ower  at  the  head  of  the  island,  created  by  a  dam  built 

^H^  Altboujrh  the  Government  boa  had  an  agent  npon  the  island  since  that  time,  this 
^^■rater-power  has  l)e<}n   improved  without  molestation  until   the  ■iicl  instant,  at  whioh 
^Bliuie  tlioiie  using  the  water-power  were  notified  that  they  must  abandon  it. 
^^     Should  they  do  so,  it  would  prove  ruinous  to  their  private  fortnues.  and  soon  depop- 

aliite  the  tJiwn. 

They  have  been  expecting  from  year  to  year  that  Government  would  sell  the  island, 

and  they  have  stood  ready  to  purchase  it  whenever  the  Government  should  be  willing 
I       to  part  with  it. 

^^L  They  have  been  induced  to  believe  Government  would  part  with  it,  because  they 
^Bpave  setm  it  advertisefl  for  sale  twice,  and  because  bills  for  its  sale  have  been  fre- 
^^Cfnently  introduced  into  Congress. 

The  nndersiguod  asks  that  the  people  may  continue  to  improve  the  water-power, 

under  such  restrictions  as  you  may  establish. 
They  will  remove  all  dwelling-honses,  inclosures,  and  improvements  of  all  kinds 

whatsoever,  and  add  nothing  to  their  buildings,  or  to  their  stock  of  machinery  fur  the 

nse  of  the  power. 
They  will  not,  directly  or  indirectly,  ont  or  injure  any  of  the  trees  on  the  island, 
^^B    In  line,  they  only  ask  to  run  their  present  machinery,  nnder  such  regulations  as  you 
^^kay  establish,  and  which  they  jiledge  th«niselvca  to  carry  out  to  the  letter. 
^H^  Verv  respectfully,  your  obedient  servant, 

H  J.  M.  GOirLD. 

^^^  I  am  well  aeqnainted  at  Moline,  and  know  that  J.  M.  Gould  is  the  county  judge  for 
Rock  Island  County. 
It  would  he  ruinous  to  Moline  to  stop  the  use  of  the  water-power  at  the  head  of  the 
iland.     By  the  removal  of  everything  else  from  the  island  but  th»  pmeiil  incidents  to 
e  improvement  of  the  water-power,  I  think  the  object  of  the  Department  wo\ild  be 
tained. 

J.  WENTWORTH,  M.  C. 

These  papers  were  referred  to  the  Quartermaster-General  for  remark, 
and  were  returned  with  the  folio wiog  indorseuieut: 

Respectfully  retorned  to  the  Secretary  of  War.  All  persons  on  the  public  lands  at 
Rock  Island,  including  the  inhabitants  of  Moline,  are  there  without  authority  from 
any  one  having  the  right  to  grant  thecn  ptTinission  to  settle  there. 

It  is  the  water-power  which  makes  the  island  valnable  for  military  purposes. 

If  the  persons  who  now  nee  that  power  be  allowed  to  continue  to  use  it,  I  respect- 
fully recommend  that  they  be  required  to  pay  a  reasonable  rent  for  the  grounds  and 
water-power,  aud  be  boufid  by  contract  to  surrender  both  when  required  by  the  War 
Department. 

■  TH.  8.  JE8UP, 

■  Quatiermatlfr-Omfrnl,  rnited  Statft  Jnay, 
B  AtiOfST  7.  \B5i 
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The  use  of  the  water-power  of  the  reserve  at  Rock  kland  may  be  permitted  as  pi 
posed,  r<»8erTinj{  the  right  to  terminat<j  the  pemiiBaion  at  pleasure,  and  with  the  andei 
standing  that  it  doeti  not  extend  t'>  either  re«ideuce  or  cultivation  upon  ttaiii  rewerve . 

JEFF'N  DAVIS, 

Stcrelary  of  War. 
WaK  DEPAJtTMENT,  JugHll9,  1854. 

In  a  report  made  to  the  Secretary  of  War  some  time  afterward,  b; 
James  W.  Massie  au«l  John  0.  Mather,  there  is  a  copy  of  an  agrre«men 
which  was  made  under  authority  of  the  above  indorsement  of  the  Sec- 
retary of  War,  and  which  gave  a  temporary  lease  of  property  to  the 
following-named  parties  upon  condition  that  they  would  at  once  vacate^ 
the  premises  occupied  by  them  whenever  they  were  called  upon  to  A 
so  by  the  Secretary  of  War,  viz :  Dimock  &  Gould,  Pitta,  Gilbert 
Pitts,  S.  H.  White,  D.  B.  Sears,  Sears,  Wood  &Co.,  Palmer,  Hibbani  & 
Co.,  all  of  the  fractional  sections  32  and  29,  township  l!S,  range  1  we«t 
of  fourth  principal  meridian,  at  $250  per  ijuarter,  payable  in  advance 

Notwithstanding  this  agreement,  it  appears  that  some  of  the  parti 
were  still  active  in  trying  to  acquire  a  title  to  the  lands  occupied  b; 
them. 

It  has  been  shown  that  Mr.  D,  B.  Sears  had  a  bill  before  Congress  i 
February,  1854,  to  grant  him  the  privilege  of  renting  the  property  ooc 
pied  by  him ;  that  it  failed  to  pass,  and  that  then  he  entered   into  thi 
above  agreement. 

In  the  following  winter,  through  the  influence  of  Judge  Drury  mniol; 
be  secured  the  jiassage  of  the  following  act,  (United  States  Statutes 
Large,  volume  10,  page  843,  Thirty-third  Congress,  chapter  44: ) 

AH  ACT  fur  the  relief  of  Duvld  B.  Sean. 

Be  il  cna^lrd  fcy  Ihr  Saiate  and  Ilnunr  uf  Itrjirninilalifeii  of  Ihr  Vtiitni  Siatfji  of  Jmeriea 
in  CongreKB  antemhlcd,  Tbut  David  H.  Scars  lie,  and  he  iH  lii<rel)y,uutlinri7.iMl  (n  ■? 

firactionnl  quarter  n-ction  of  land  on  Rook   iHland,  in  ibe  MiwtiMsippi  River  i 

of  IllinaJH,  ni-ci-ssarv  to  secure  to  him  the  full  and  cuniplete  use  of  the  -v    ■  •^ 

DOW  improved  and  used  by  him  on  the  north  side  of  said  island;  thev 
half  of  the  Miiithwest  fraetioniil  quaner  of  frartioiial  section  twenty-m  ^ 

twenty-eight  acres  and  ten  hniidredtha,  the  southeiut  fractional  quarter  <if  the  same 
pactional  section,  containing  four  acres  and  nine  hundredths,  and  the  northeast  frao* 
tionul  ijuarter  of  fractional  section  thirty-two,  containing  three  ncreji  ami  tvren' 
hundredths,  all  of  which  are  situated  in  township  eighteen  north  of  the  haso  line, 
one  west  of  the  fourth  principal  meridian,  upon  bis  paying  to  the  receiver  of  p^ 
moneys  at   Dixon  the  minimum  jirice  of  one  dollar  and  twenty-five  cent-x  per  acre 
the  same,  upon  which  alinal  cerliticale  and  patent  shall  i^sno  as  in  other  caseft. 

Approved  January  24,  IBor). 

Through  this  act  Mr.  Sears  obtained  the  laud  occupied  by  him  till  it 
was  repurcha.sed  by  the  Ordnance  Department  in  1«67,  for  $145,175. 

The  following  correspondence  respecting  this  act  shows  that  its  pi 
sage  was  efl'ected  without  the  knowledge  of  the  Secretary  of  War,  an^ 
that  had  that  oUicer  known  of  it  its  passage  would  probably  have  b«ei 
prevented : 

HOCSB  OK  Rkpresentativks, 

January  19,  1855. 
Sir:  I  beg  leave  to  call  your  attention  to  the  bill  of  which  I  inclose  a  liri 
1  made  no  oiijeetion  to  the  course  indicated  by  Mr.  Washburne,  iM^cans*-  nl 
meut,  a«  1  understood,  made  by  him  that  yon  had  beeu  consulted  and  tbut  ih. 
met  your  approbation  or  Bcquiesoence. 
Yours, 

CH.  .1.  FAULKNER. 
Hotj.  jEfFKR.soN  Davis, 

Sn-rtlarji  of  War. 
,  War  DitrARTMKSTr, 

January  VJ,  Ig65>. 
Sir:  In  reply  to  yours  of  this  dat«,  I  can  ouly'say  that  it  was  not  possible  for  mny 
one  to  have  understood  me  as  approving  or  acquiescing  in  the  act  to  give  to  D.  B.  SeMt 
•  pre-emption  privilege  to  a  part  of  the  military  reserve  of  Rock  Island.  1 
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I  was  not  oonsalted.  and  knew  nothing  of  the  introduction  of  the  bill  until  after  ita 
pMsage.  He  had  no  right  to  enter  on  the  tract,  and  to  ettrupe  froui  removal  ati  a  tres- 
poiuer  t!Ut4^red  into  an  arrangement  by  which  be  was  to  rumain  sh  n  t^nitnt  during  the 
pleaHiire  of  lhi»  Department,  and  to  pay  rent  until  notice  shoiil'  n  bim  to  quit. 

TliiH  iirrangi'ment  woo  made  ax  an  net  of  olcniency,  and  mi!  kiwm  that  no 

ight  exiBt«d  or  waHasserted  by  this  ot  any  other  trespasfior  to  h»,.,  ....^  ,><iblic  property 
B  a  right  reenlting  from  settU^nient  or  othorwise. 

Tberi^  haa  been  much  curroBpondrnce  nn  this  matter,  and  if  I  hod  been  consulted 
could  easily  have  xbown  that  no  claim  existed  to  u  pre-omptor's  privilege  in  this  case. 

Ill  is  as  if  a  peiwm   jx-nuitted  in  erect  a  workshop  on  one  of  the  public  lots  of  thla 
eity  should  therefore  claim  the  right  of  parchaaing  it  at  a  dollar  and  a  i|aarter  per 
•ere. 
I  Very  respectfully,  yours, 

I  ■  JEFF-N  DAVIS. 

Hod.  C.  J.  Fauucnkr, 
I  Chairman  of  Commitlrt  on  ifUilary  Affairi. 

f  THE   HAILKOADBHIDGE   COMPANY. 

A  fall  history  of  this  case  would  include  sacb  a  mass  of  papers  aud 
documents,  many  of  which  have  been  printed,  that  it  will  not  be  at- 
,  tempted. 

The  Chicago  and  Rock  Island  Kailroad  Company  completed  its  road 
roni  Chicago  to  Rock  Island  in  1854. 

The  Mississippi  aud  Missouri  Railroad  Company  then  built  the  road 
from  Davenport  to  Council  BluQs,  and  when  the  construction  of  the 
latter  road  was  determined  upon,  it  bcciimo  necessary  to  construct  a 
bridge  across  the  Mississiiipi  to  connect  the  two  roads.* 

The  Railroad-Bridge  Company  was  organized  for  this  purpose,  aud 
the  location  of  the  bridge  as  built  is  shown  on  the  map  of  Plate  I. 

It  consisted  o(  a  bridge  from  the  Illinois  shore  to  the  island,  a  bridge 
from  the  Iowa  shore  to  the  island,  and  an  uuibankinent  across  the  island 
to  connect  the  two  bridges,  or,  more  properly,  the  two  parts  of  the  Rock 
Island  bridge. 

This  name  and  bridge  should  not  be  confused  with  the  bridge  of  the 
j)resent  day,  (1S76.)  The  old  bridge  has  been  removed  anda  new  "Rock 
Island  Bridge  has  been  built  by  the  United  States  at  the  extreme  west 
end  of  the  island. 

In  .lanuary,  1H53,  the  Railroad- Bridge  Company  secured  the  following 
charter  from  the  State  of  Illinois: 


I 


AK  ACT  to  iocorpurate  a  bridge  comiMkoy  by  the  ilile  lieretuafter  nuuied. 

Skci'ION  1 ,  Be  it  maotfd  bii  Ihf  fieopk  of  llir  State  of  lllinotn,  rrpreKtnled  in  Itir  ijeneral 
urtnlily,  Thiit  Joel  A.  Martesoii,  .losi^jili  K.  SUi'ffii^Ul,  Nuriuan  H.  Ju'ld,  and  Henry  l-'ar- 
Aaiu,  their  associates,  successors,  hoi're,  iind  assigus,  be,  and  they  are  bereliy.  created  a 
body-corporate  by  the  name  and  style  of  "The  Kiiilroa<l-Bridge  Company."  with  power 
to  build,  maintaiu.  and  one  u  railroad-bridge  over  the  Mississippi  River,  or  that  portion 
within  the  jurisdiction  of  the  State  of  Illinois,  at  or  near  Rock  iHlund,  in  audi  u  manner 
as  shnll  not  miileriiilly  obstruct  or  interfere  with  the  free  navigation  of  said  river,  and 
to  itomiect,  by  railroad  or  otherwise,  such  bridge  with  any  railroad,  either  in  the  States 
'  if  Illinois  or  Iowa,  terminating  at  or  near  said  i>oint ;  to  unite  atid  consolidate  its  iVan- 
ihises  iind  property  with  any  aud  ull  bridges  or  railroad  couipunies  in  either  of  satd 
Hates;  to  fix  the  amount  uf  the  capital  su>ck.  to  divide,  transfer,  and  increase  the 
^nie ;  w  borrow  money  and  pledge  or  mortgage  its  projiertv  or  franchises ;  to  con- 
emu,  according  to  law,  jiroperty  for  the  uses  and  purposes  of  said  oouipany  ;  to  con- 
act,  burguin,  and  agree  with  any  snob  railroul  companies  for  aud  in  the  goustructioD 
'  luiiintenance  of  said  bridge  ;  to  sell  or  lease  said  liridge,  or  the  use  of  the  si^me, 
le  fi-unchises  of  snid  eonipauy.  to  any  eouipaiiien  or  eorponilions:  Proriihd,  That 
oouipuoy  shall  commence  said  bridge  within  two  years,  and  shall  courplete  the 
same  within  aix  years  from  the  passage  of  this  act. 

Sbc.  'i.  This  act  t.o  take  ell'ect  and  to  be  in  force  from  and  aftnr  itii  posttag-'. 
Approved  January  17,  Itlo'i. 

'  The  two  companies  have  since  been  oniteil  under  the  uatne  of  the  Chicago,  Rook 
Island  and  Pacific  Railroad  Company,  and  this  company  now  owns  both  roads. 
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In  addition  to  the  above,  it  was  necestiary  for  the  company  to 
a  right  of  way  acrosR  the  island. 

This  riglit  was  claimed  under  the  act  of  Angust  4,  1852,  grantiog 
right  of  way  for  railroads,  &c.,  across  public  lauds. 

From  what  has  already  been  said,  it  is  clear  that  this  claim  vras  not 
a  perfectly  satisfactory  one,  because  it  was  not  generally  granted  that 
the  island  was  "public  lands." 

There  are  letters  to  show  that  the  company  was  notsatisfitMJ  with  the  I 
tenure  of  the  land  they  occupied.    One  of  these,  dated  March  8,  1854, 
from  the  president  of  the  company,  Hon.  John  A.  Dix,  to  the  Secretary  ] 
of  War,  (Mr.  Davis,)  is  as  follows: 

New  York,  March  S,  la&t. 

Mr  Deai:  Sir:  Great  anxi(^t,v  is  felt  by  the  two  railroad  companies  which  hav«l 
their  terraJDi  at  Rocli  Isliiml  in  rewpect  to  tbu  application   which  I  umde  to  yoa  la 
fall  for  a  ^ant  of  laud  for  a  railway  track  and  depot  across  the  inland. 

An  argument  baa  beeu  submitted  to  you  "  in  behalf  of  the  Rnilroad-Brid{;u  Com- 
pany, claiming  right  of  way  under  the  act  of  August  4,  lifsy,"  which  appears  to  mo  l»1 
be  conclusive  as  to  an  application  for  a  right  of  way.  I 

The  bridge  IH  already  coiumenced ;  the  Chicago  and  Rock  Island  Road  is  open  ta| 
the  Mississippi  ;  the  Mississippi  and  Missouri  Road  is  in  progress  to  low.i  ' '  "  liil  it  ( 
>ia  of  the  utmost  importance  to  th(>in  all  that  the  application  should  be  .1  ' 

am  advise<l  that  the  Commissiouer  of  the  General  Laud-Otlicc!  hasropoiuv.  :  .M^ 

npon  it,  and  I  desire  to  ask  for  it  your  early  consideration. 
I  am,  dear  air,  very  re8[>eotlnlly,  yours, 

JOHN  A.  LiiSL 

non.  Jefvicrson  Davis, 

Seoretary  of  War. 

Mr.  Davis,  in  a  reply  dated  March  14,  1854,  stated  that  the  grant  1 
asked  for  would  not  be  given. 

The  bridge  company  had,  however,  occupied  land  on  the  island  during] 
the  year  1853,  and  in  the  spring  of  1854  numerous  complaints  of  depre- 
dations committed  were  made  by  the  custodian  of  the  island,  Mr.  Dan- 
forth,  by  citizens  of  the  adjacent  cities,  and  by  visitors  to  the  locality. 

The  following  extract  is  from  a  letter  from  the  custodian  of  the  island] 
to  the  Secretary  of  War,  dated  February  8, 1854,  viz : 

The  Chicago  and  Rock  Island  Railroad  Company  and  the  Mississippi  and  Missouri 
Railroad  Company  have  united  to  build  a  bridge  across  the  island  and  across  tho  MU- j 
BJaaippi  River,  and  have  commenced  the  work.  When  I  received  my  appointmout  1 1 
made  an  examination  of  the  island,  and  found  that  those  comp.inies  hud  erected  ivro  1 
shanties  on  the  island  and  commenced  rpiarrying  rock  and  hauling  earth  from  IbeJ 
island  for  building  the  bridge.  I 

Large  iiuantities  of  excellent  rock,  at  a  distance  from  the  line  of  road,  will  tte  taken,! 
and  stiveral  acres  of  8U{>er)or  bottom-land,  also  at  a  distance  from  the  line,  will  be] 
destroyed.  Then  the  erection  of  shanties  on  the  island  must  necessarily  destroy  | 
timber,  and  the  inmates  cannot  well  be  prevented  from  cutting  wood.  There  id  oo  I 
Deceesity  for  shanties  on  the  island,  and  I  think  none  should  bo  erected  there.  [ 

In  consideration  of  the  foregoing  foots,  what  course  shall  I  pursue  in  regard  to  th*  | 
railroad  companies? 

On  the  19th  of  April,  1854,  Mr.  Danforth  wrote  to  Messrtt.  Johnj 
Warner  &  Co.,  railroad  and  bridge  contractors,  as  follows: 

FokT  AKMSTBONrt,  Jp)il  19,  1854. 
Obntlrmkn:  Yon  are  forbidden  to  break  ground  upon  the  islaoil  of  Rock  IslamlJ 
for  the  pnrpose  of  building  a  bridge  to  said  i.sland,  or  a  ruil road- track  across  aaidl 
island,  or  to  use  any  rock  or  earth  or  other  materials  from  said  island  for  a  railroad  orl 
bridge,  or  »o  erect  or  occupy  personally,  or  through  your  employ&t,  any  kaildiDga' 
npon  said  island,  or  to  oocnpy  or  use  any  portion  of  the  island  for  any  pur|)Oae  what- 
ever. 

k  Personul  notice  U>  this  effect  was  given  to  you  and  to  your  brother  a  long  time  sinoi 
but  1  deem  it  my  duty  to  repeat  it  in  writing. 
Respcotfnlly,  yours, 

J.  B.  DANFORTH,  .Jr., 
Agmt  Quartermatler'a  DrparhnenL 
MesHrs.  JtiiiN  Warner  4  Co., 

Itailroad  mid  llritlge  CoHtracivm,  Bock  hUind. 
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Tbe  following  report,  dated  August  24,  1854,  is  from  Maj.  E.  S. 
Sibley  to  tbe  Quartermaater-Geiieral : 

Wakjuxotos  City,  Auguii^,  1854. 
Geneiul:  I  hare  the  bouor,  in  oliedience  to  your  vcrbnl  order  received  yesterdny, 
to  make  tbe  followiug  report:  On  tbe  18tb  of  .liily  last,  the  day  after  the  nmrsUal  of 
the  United  .Statt>H  for  tbe  district  of  Illinois  rvachrd  Rock  Ulutid,  I  showed  him  the 
limits  of  the  military  reserve  of  Fort  Amistrong.  ami  i>oint«l  ont  to  him  the  tres- 
passers and  intrndors  thereou.  thus  c'vinj;  him.  as  I  was  din-ctwl,  tbe  necessary  infor- 
mation to  gnide  him  in  the  nxiroiitiou  of  tbe  instruct  ions  he  had  receivt-d  from  tbe 
Hon.  St'crctary  of  War.     At  the  head  of  Rock  Island  extensive  iinproveiueuta  have 
been  nia4le.    Strong  and  well-bnilt  dams  extend  on  one  side  to  the  Illinois  shore  of 
tbe  Mississippi  River,  and  on  the  other  to  a  small  island  a  fen-  rods  distant,  and  a  line 
water-power  has  lieen  prodnced,  a  water-power  which  will  render  the  military  reserve 
extremely  vnlunhle  for  maonfactiiring  purposes  on  Rock  Island  and   its  immediate 
borders;  two  or  three  Siiw-mills.  and  u  factory  for  nntkin((  bedsteads,  tnbs,  and  pails 
have  been  elected  and  are  in  full  operation.     These  iniprovement.i  are  on  the  military 
^—reserve  and  belong  to  a  company,  as  I  have  been  informed,  of  which   Mr.  Sears  is  a 
^Kniombcr,  and  mnob  sympathy  is  felt  in  the  city  of  Ruck  Island  and  its  vicinity  for  that 
^B|(entlemau,  the  lirst  per.wn,  I  believe,  who  occnpieil  that  part  of  tbe  i-land  without 
^H^ithority  of  law,  and  those  unt;aged  with  him ;  but  in  the  case  of  Mr.  Sears  it  is  mis- 
^^blaced,  as  he  was  one  of  tbe  trespassers  on  the  island  at  the  time  tbe  United  States 
^^  marshal  visited  it  in  tbe  winter  ot  lh39,  nnder  tbe  orders  of  Mr.  Poinsett,  then  Seore- 
f        tary  of  War,  and,  as  I  have  been  told  by  Mr.  Hilton,  the  present  United  States  mar- 
^^^lal  for  the  district  of  Illinois,  promised  to  leave  it  early  in  the  ensuing  spring,  and 
^Htssiied,  in  company  with  other  trespassers,  a  paper,  drawn  ap  by  him,  relinqnishing  all 
^^elaims  to  the  lands  be  then  occupied. 

F  The  snbstniotnre  of  a  railroad  to  connect  bridges  to  be  buift  across  the  two  branches 

of  the  Mississippi  River  at  the  lower  end  of  Rock  Island  is  nearly  completed,  and 

several  arres  of  hind  in  its  immediate  vicinity  have  been  scalped,  and  tbe  earth  to  the 

I        depth  of  from  two  to  three  feet  has  been  taken  for  its  construction,  thns  disfiguring 

^^  Wid  iiijniing  to  some  extent  tbe  appearance  of  the  island. 

^^k    I  had  an  interview  while  I  was  in  tbe  city  of  Rock  Island  with  the  president  and  one 

^^pif  the  directors  of  this  railroad,  both  of  whom  expressed  surprise  at  tbe  summary 

I        met  boil  that  bad  been  adopted  to  eject  the  company  from  tbe  island  and  to  prevent  the 

future  prosecution  of  the  work.    The  president  informed  me  he  had  thought  it  probable 

their  right  to  a  passage  across  the  island  would  be  legally  contested,  and  for  that  the 

company  stood  prepared;    but  with  the  assurances  that  bad  been  given  to  General 

iDix  by  the  President  of  the  United  States,  he  did  not  expect  to  t»e  molested  in  any 

Dther  way.    Tbe  directors  of  the  roatl  w^re  satisfied  their  nets  were  legal,  and  in  this 

Bonviction  they  had  expended  a  large  amonui,  of  luoney  in  the  construction  of  the  work 

Dn  the  island,  and  on  the  bridge  leading  to  it.     I  inclose  herewith  a  copy  of  the  charter 

"ticorporating  the  Railroad-Bridge  Company,  granteil  by  the  general  osseuibly  of  tbe 

Btate  of  Illinois.     I  do  not  know  how  far  the  railroad  company  depends  on  the  charter 

Br  a  warrant  to  its  acts,  but  I  was  informed  it  contends  that  the  State  of  Illinois,  having 

the  right  of  sovereignty  over  tbe  island,  can,  in  the  exercise  of  that  sovereignty,  grant 

■lie  right  of  way  for  a  road  across  it  for  the  public  benefit,  and  that  under  tbe  charter 

|tbo  company  is  not  and  cannot  1>e  considered  a  trespo-sser. 

I  regret  to  state  that  the   military  reserve  of  Fort  Armstrong  on  Rook  Island  is 
ennded  of  timber,  alnio.st  all  the  trees  of  large  growth  having  been  cut  down  and  been 
Oarried  away.    A  yonng  and  thrifty  growth  of  trees  has,  however,  sprung  up,  and  if 
depredations  can  l">e  prevented,  will  in  a  few  years  become  valuable. 
I  Very  respectfully,  vour  obedient  servant, 

K  £.  S.  SIBLEY, 

^H    Mivjor-Genl.  T.  8.  Jksup,  Jiit.  Major,  J.  Q.  M. 

^H  Quar(ermtuter-limeral ,  V.  S.  Armij,  fVathiiiijImi,  D.  C. 

^P    Finally  an  ai)plication  for  au  injunction  against  tbe  bridge  company 
'      was  made  by  the  United  States  district  attorney  for  tbe  district  of 
riinois. 

The  case  was  decided  by  Judge  McLean,  of  tbe  United  States  Supreme 
Court,  (6  Mclican,  517,)  and  the  motion  for  an  iiyunction  wa.s  over- 
ruled. 

It  appears  probable  that  the  great  importance  and  vital  necessity  of 
this  bridge  to  the  community  and  country,  aud  its  great  value  to  the 
Gover^imeut  in  case  an  armory  should  be  e.stabli8hed  on  the  island,  had 
much  to  do  with  causing  the  motion  for  an  injunction  to  be  overruled.^ 

*  A  more  extendixl  acconnt  of  this  case  will  be  found  in  the  history  of  the  Rock  Island 
I       bridge,  in  Chapter  V. 
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The  bridge  company  completed  their  bridge  in  1855,  and  the  raili 
companies  used  it  until  the  new  bridge  waM  completed,  in  1872. 

The  railroad  company  tried  afterward  to  purchase  lauds  ou  the  island,^ 
but  without  success. 

Also,  some  letters  written  by  the  officers  of  the  companies  ia  1858, 
when  the  War  Department  again  i)ropa8ed  to  sell  the  island,  indicate  a 
fear  on  their  part  that  the  teiuire  of  their  right  of  way  would  be  destroy 
in  case  the  Island  [la^ised  into  other  hands. 

ATTEMPTS     TO     PREEMPT     THE     LANDS    ON     THE     ISLAND  —  T 
LINDSLEY'S   SCHEMES,  ETC. 

It  is  Stated  on  good  authority  that  parties  who  desired  to  pre-emji 
the  islauil  lauds  were  instrumental  in  procuring  the  trial  of  the  legalit 
of  the  "  Kailrond-Bridgo  Company's  "  right  of  way.  It  was  kuowu  tha 
the  company  claimed  the  right  of  way  under  the  act  of  August  4, 1853 
and  this  claim  was  worthless  unless  the  lands  on  the  island  were  poblio 
lands. 

If  a  decision  could  be  obtained  in  the  United  States  Supreme  Court 
contirming  the  bridge  company's  right  of  way  on  these  grounds,  then  it 
would  also  be  a  decision  having  the  force  of  law  to  make  the  lauds  on 
the  island  public  lands,  and  subject  them  to  pre-emption.  Hence  thf 
anxiety  and  action  of  the  parties  who  intended  to  pre-empt  to  procui 
the  trial. 

Soon  after  Judge  McLean's  decision,  Mr.  Thales  Lindsley,  a  percM 
unkuown  at  Rock  Island,  and  said  to  have  been  a  clerk  in  the  Patent 
Office  ill  Washington,  ai)peare(l  at  Kock  Island,  organized  a   party 
"  sciuarters,"  as  they  were  called,  took  them  over  to  the  island,  built 
shanties,  and  settled  the  lands  with  a  view  to  pre  emptiou.     It  docs  not 
appear,  however,  that  ho  tiled  pre-emption  papers  with  the  register  of 
the  land-office  at  Springfield  at  that  time. 

Early  in  1857,  a  party  of  gentlemen,  nearly  all  citizens  of  the  city  of 
Rock  Island,  acting  together,  also  moved  upon  the  island,  occupied  an 
settled  the  whole  of  it,  and  at  once  filed  the  necessary  pre-emptiou  pape 
with  the  register  of  the  general  laud  office  at  Springfield,  111. 

The  member.H  of  this  party,  the  dates  upon  which  they  settled  and  lil 
their  declaratory  statements  with  the  register,  and  the  lands  occupied' 
by  them  are  shown  in  the  following  list: 
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1857. 
ItAy  IS 
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Tlie.v  all  receirpfl  certificates  of  pre-emption  from  the  register  of  tbe 
laud  office  in  Sprinyfield,  111.,  in  tbe  followiug  June. 

There  were  .some  squatters  on  the  island  even  before  Mr.  Lindsley  oc- 
cupied tbe  lands;  so  that  there  were  finally  three  parties,  and  in  some 

sea  there  were  two  and  even  three  persons  building  on  and  trying  to 
'occujiy  the  .same  (juart^'r-sectious.  This  caused  some  quiirreling.  One 
man,  Mr.  iShaub,  of  Davenport,  who  had  a  house  near  the  present  site  of 
the  officers'  quarters,  had  his  house  torn  down,  loaded  on  a  raft,  set  on 
re,  and  seut  down  the  river.  This  c^iused  some  aliirin  in  the  cities,  and 
it  was  thought  to  be  an  attempt  to  burn  the  bridge. 

Finally  Mr.  Lindsley's  party  was  crowded  out,  and  moved  away  or 
oined  the  other  part,v,  and  those  left  in  possession  then  made  a  long, 
erMistent  effort  to  obtain  a  title  to  the  lands. 

The  ciise  throughout  exhibits  the  high  estimate  placed  upuu  the  island 
by  all  who  became  interested  in  it. 

Before  settling  ou  the  island  the  settlers,  or  "  squatters,"  as  they  were 
called,  had  consulted  .Mr.  Keverdy  Johnson  and  Mr.  Montgomery  lilair,  of 
Washington,  respecting  the  status  of  the  lauds,  and  had  obtained  opinions 
favorable  to  the  success  of  their  plans.  They  afterward  retainetl  both 
these  emiuent  lawyers,  and  also  Mr.  Abraham  Lincoln,  then  practicing 
law  in  Springfield,  as  counsel. 

In  the  followiug  April  (1858)  they  went  to  Springfield  to  prove  title 
and  pay  for  the  lauds.  While  they  were  in  Springfield  a  telegram  from 
the  Commissioner  of  the  General  Land-Office,  iu  Washington,  was  re- 
ceived by  the  register  prohibiting  further  action  in  the  matter,  and  stat- 
ing that  the  island  would  be  sold  by  the  War  Department  at  public 
auction  as  a  military  reservation. 

After  the  return  of  the  i>arty  to  Rock  Island  they  received  notice  from 
the  custodian  of  the  island,  Mr.  J.  B.  Danforth,  jr.,  to  leave,  which  they 
did  not  do,  but  seut  the  following  petition  to  the  Secretary  of  War: 
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7b  lh«  War  Department  of  th«  United  Statu: 

Your  petitioners,  citizeas  of  the  United  States,  respectfully  snbmit  that  the.v  are  pr 
emptors  to  all  that  portion  of  the  island  of  Rock  Island,  in  the  State  of  Illinois,  non 
offered  for  sale  by  your  Department. 

Yonr  petioiiers  represent  that  they  entered  into  possession  of  the  several  portions  i 

the  island  now  held  by  them  last  sprinj;,  and  soon  thereafter  tiled  their  prf ...'... 

claims  therefor  with  the  rejjister  of  rhe  land-offlce  at  Sprin^jHeld,  Illinois;   ti 

the  present  month  of  April  yoar  petitioners  made  affidavit  of  their  clainm  i>  >ij 

rejtister,  with  oiTer  of  proof  luid  payment  as  required  by  law. 

The  reasons  which  led  your  petitioners  to  maKe  such  claims  were  ohiellf  from  n  onn 
sidenktinn  of  the  opinion  given  by  Jud^*  McLean,  of  the  United  States  Supren- 
in  the  matter  of  an  injunction  obtaimj.l  by  the  Chamber  of  Commerce  of  Sj 
against  the  Missouri  and  Mississippi  R^tilroad  Bridge  Company,  a«wking  to  r»sti.....  ,.,„i 
company  from  laying  a  railrood-travk  across  this  island,  which  opinion  is  reported  in 
McLean's  United  8t»t«s  Circuit  Conrt  Reports,  volume  6,  page  .517,  doc. 

Under  this  judicial  opinion,  your  petitioners  have  not  scrupled  to  enter  upon  and 
onltivato  and  improve  this  land,  with  a  view  to  make  themselves  comfortable  boineg. 

Thus  acting,  under  rights  extended  and  sanctioned  by  the  legislative  aii'1   '     ' 
departments  of  the  Government,  your  petitioners  ask  for  snch  favorable  oori- 

of  their  claims  from  the  War  Department  as  will  insure  to  your  petitioners  p^..^ 

qoiet  in  their  titles  and  possessions. 
And,  a«  in  duty  hound,  your  petitioners  will  ever  pray,  &o. 
Dated  at  the  island  of  Rook  Island,  State  of  Illinois,  this  I5th  April,  1858. 

J.  H.  LANOLEY. 
jes.se  H.  KENNADY. 
WILLIAM  B.  O.  SKELTON. 
JAMES  LACKEY. 
BENJAMIN  C.  SMITH. 
HENRV  M.  ADAM.S. 
CYRUS  CONKLING. 
HENRY  W.  CHAMBERLIN. 

MB.    THALE8    LINDSLEY'S    PROPOSED    MtLITART    SCHOOL    AND    GBEA^ 
NATIONAL    UNIVERSITY    AT    ROCK    ISLAND. 


In  1856  Mr.  Liudsley  projected  a  plan  for  procuring  a  grant  of  a  por 
tion  of  the  ishmd  a.s  a  site  for  a  great  national  and  State  university.  H^ 
prepared  an  elaborate  pampblet  embodying  a  prospectus  of  the  InBtitu^ 
tion,  many  reflections  and  discus-sions  on  the  .subject,  and  a  petition  fron 
the  board  of  trustees  for  a  grant  of  the  necessary  lands.  The  board  o( 
tnistees  included  some  of  the  most  prominent  gentlemen  in  the  city 
Rock  Island.    The  following  is  their  petition : 

The  petitioners  set  forth  that  they  have  associated  themselves  together  for  the  pur 
pose  of  establishing  a  military  and  civil  institute  in  the  Northwest,  based  upon  volaa^ 
tary  and  republican  principles,  and  intended  to  so  combine  militiiry  with  civil  inAtrti«4 
tion  OS  to  inaugurate  an  education  for  the  country  both  national  atid  Americau  io  it 
elements, 

Eximt  of  grant. — To  aid  them  in  the  aoconiplishment  of  this  desirable  and  patriotid 
object,  the  trust««a  aforesaid  respectfully  a|iply  to  Congress  for  permission  to  estnblisfa 
saob  institute  upon  that  portion  of  Rook  Islaad  l.ving  west  of  the  line  of  the  railroad 
which  crosses  its  western  extremity. 

Location. — This  island  is  8ituat<Ml  in  the  Mississipiii  River,  within  the  boun  " 
the  State  of  Illinois,  and  is  an  abandoned  military  reservation.    It  contains  in 
eight  hundred  acres,  nearly  six  hundred  of  whicli  remain  unsold.    The  small  li,,^  \,„.: 
ot  it  for  which  application  is  made  is  no  longer  used  or  needed  for  any  military  or  uth« 
public  purpose. 

The  course  of  study  proposed  for  the  university  was  certainly  wonder 
fnl  and  unique.     It  is  to  be  regretted  that  it  was  so  long  that  it  caniiol 
be  copied  entire.     It  embraced  one  hundred  different  courses  of  study] 
and  required  for  it«  faculty  one  hundred  professors,  several  bnndreil 
adjunct  professors,  besides  tutors  and  teachers.     It  is  not  surprisiagj 
that  the  length  of  time  required  to  complete  the  whole  course  of  tbc 
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nniversity  was  jjlaced  at  sixteen  years  of  "  laborious  studj,"  for  only  one 
of  the  one  hundreil  courses  (the  legislative  course)  included  over  eighty 
separate  subjects  of  study,  divided  into  seven  parts  on  subcoarses,  be- 
sides many  other  subjects,  the  list  of  which,  the  iiuthor  states,  he  ''has 
not  yet  perfected." 
Respecting  another  one  of  the  courses,  the  aathor  states  as  follows: 


Note  I. 
Lnioatiy  to 


— Tbe  following  Kcboolo  are  aovel  to  the  noiveritities_of  the  ooantry,  and 
those  of  thn  ContiDent : 

1st.  School  of  domesticity,  ) 

vj<l.    School  of  ceroiiiony,      >  Elemental. 

3(1.    .School  of  the  loilitiu,    S 

4lh.  School  of  manufactures, 

51h.  School  of  Arts, 

6th.  School  of  ariu«, 

7  th.  School  of  editors, 

8th.  .School  of  authors, 

Uth.  School  of  politics. 


)>  Profeeaional. 


Note  2. — Five  of  these— viz,  domestil•it^ 
liQsioeas  only  of  raanafncturing  i»  codhI' 
existed  in  any  fonu  as  schoolti.     Of  the  th 
,  same  is  aHsertable. 


"iDiiy,  Muinufacturee,  (wherein  the 
iiitt,  and  ttutlior»hiii — have  never 
"1  4co|ie  of  many  of  the  others  the 


Respecting  the  qualification 
[pamphlet  states  as  follows: 


required   for  students  or  cadets,  the 


Cl^SSKS  OK  CAHETS. 

Able-lioditMl,  NoD-ahle-bodiud, 

RrgnlM,  IrregnUr, 

8t«t«,  National, 

Ke|iresentative,  .Nou-representative. 

From  this  exhibit  you  will  observe  that,  though  the  great  aim  of  the  nniversity  is 
D  make  representative  men,  it  receives  into  it«  uuUti  others — in  short,  admit«  married 
laa  well  as  uumarried,  old  an  well  us  young,  feeble  as  ^vell  ns  strong,  (&.o. 

Certainly  the  restrictions  were,  not  rigid.     Some  necessary  funds  were 

'raised  to  enable  Mr.  Liud.sley  to  visit  members  of  Oougre&s  and  other 

influential  persons  to  secure  their  aid  in  procuring  the  desired  grant  of 

land.     Among  others  Mr.  Lindsley  visited  Hon.  Stephen  A.  Douglas, 

and  requested  his  assistance.    Judge  Douglas's  reply  seems  to  indicate 

^B  that  he  was  by  this  time  tolerably  familiar  with  the  numerous  schemes 

^kfur  ubtaioing  a  title  to  lands  on  liock  Island.    He  said,  "  For  Heaven's 

^■fsake,  sir,  draw  something  thicker  than  a  lace  veil  over  your  schemel" 

^BThe  petition  au<l  pamphlet  were,  however,  sent  to  Congress  and  referred 

^■to  the  Military  Committee  of  the  Senate.    The  chairman  of  the  Militai^y 

^BCouimittee,  Hon.  J.  B.  Weller,  wrote  to  the  Secretary  of  War  on  the 

^Kfiubject,  April  '21,  lS5ti,  as  follows: 

^f  I  take  the  liberty  to  inclose  herewith  the  "  petition  of  certain  citizens  of  Illinois, 
desirous  of  e^lublisbing  a  military  institute,  praying  the  grant  of  an  island  reserved 
by  the  United  Stutes  for  niilitury  purposes,  but  subsecfueutly  abandoned,  to  uid  them 

ttiiereiu."    And  I  would  respectfully  inquire  if,  in  your  opinion,  the  prayer  of  the  peti- 
tiouei-8  can  be  granted  without  prejudice  to  the  public  Interest. 
The  reply  of  the  Secretary  of  War,  Hon.  Jefferson  Davis,  dated  April 
20,  18oG,  was  as  follows : 

I  have  the  hou<ir  to  acknowledge  the  receipt  of  your  letter  of  the  Slst  instant, 
[inclosing  a  petition  of  certain  oiti^-eos  of  Illinois  praying  the  grant  of  n  part  of  tho 
iiilitary  reserve  on  Rock  Islanil  on  which  to  establish  u  military  instituto,  uud  inijnir- 
ing  if  their  prayer  con  be  cranl<Ml  witliuul  prejudice  to  the  public  interest. 

Rock  Island  is  considered  a  veiy  advantuguous  position  for  a  national  fuundery,  or 
[an  arseual  for  the  couslniotion  of  wagons,  &.C..  unil  hits  been  held  by  this  Department 
l^'ith  tbe  view  of  its  being  ultiniiit<dy  required  lor  such  pur[>ose8.     I  therefore  reoom- 
meiid  that  the  prayt\r  of  the  )ietitionur8  be  nut  grunted. 
The  petition  is  herewith  returned. 
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Tliia  reply,  bowever,  was  uot  conclusive.    September  15,  Noremb 
6,  atxl  Noveniher  7,  1S57,  Mr.  Lindsley  sent  to  the  Secretary  of  Wa 
long  Had  exbaustive  nrgniuents  setting  forth  the  advautago  ami  bono 
that  the  War  Department  would  receive  from  granting  lands  to 
university;  but  without  success. 

These  papers  were  interesting,  but  are  too  long  to  be  copied. 

ATTEMPT  OF  PITTS,  OILBEBT  &  PITTS  TO  PROCURE  A  LEASE  OP  LAND 
FOE  A  LONG  TERM  OF  YEARS,  ANP  OTHER  FRANCHISES  ON  BOCX 
ISLAND. 

By  reference  to  the  history  of  tlie  Moline  Water-Power  Company,  in 
Chaper  VI,  it  will  be  seen  that,  in  1857,  Messrs.  Pitts,  Gilbert  &  PiQil 
owned  the  franchise  of  what  is  now  known  as  the  Moliue  Water-Powofl 
Company.  In  that  year  they  miule  an  important  attempt  to  increase  thfl 
value  of  their  franchise  by  ad<ling  to  it  lands  and  certain  privileges  <>■ 
the  island.  The  plans  they  bad  at  that  time  are  interesting  and  bigUm 
important  now,  for  they  foreshadowed  the  subsequent  chain  of  evenfl 
which  has  led  to  the  building  of  the  gniat  Rock  Island  water-p(jw«ir  bfl 
the  United  States,  and  has  made  the  Moline  Water- Power  Com  puny  ■ 
partner  to  its  benefits.  Their  plans  are  set  forth  in  a  letter  which  iirg«fl 
their  adoption,  and  which  was  written  to  the  Secretary  of  War,  Hon] 
John  B.  Floyd,  by  the  custodian  of  the  island,  Mr.  J.  B.  Dauforth,  jM 
This  letter  is  dated  March  26,  1857 :  1 

Sir  :  I  am  requested  by  McHsrs.  Pitto,  Qilliort  A  Pitta,  the  owners  of  the  «laiu  froifll 
Moline,  lllinoia,  to  the  iolttiid  of  Rock  Inland,  in  the  Mimifwippi  River,  to  ftp)>i  •  ■  ■■  •■■ill 
for  certain  privilej^es  connected  with  that  water-power,  which  is  owuml  by  i  i  1 

States  on  one  side  of  the  south  branch  of  the  river,  and  by  Messrs.  Pitts,  i .  ^  J 

Pitts  on  the  other  side  of  said  south  branch  of  the  river.  They  desire  to  removn  IbotM 
present  dam  and  rebuild  at  a  point  beluw,  as  marked  on  the  acoompanyint;  map,  kiufl 
from  hmd  which  they  own  on  the  main  shore  of  the  Mis.si.v<ippi  Kiver.  Tho  pn^^fl 
dam  owned  by  them  is  a  temporary  affair,  which  they  intend  to  ruiuove,  and  tlio^^^^| 
to  ooustruct  a  new  and  perniunent  one  below,  at  a  cost  of  from  $.'iO,000  to  9I0^^^| 
They  oak  for  a  permanent  luaso,  or  one  for  a  lonj;  term  of  years,  of  the  pieces  o(^^^| 
marked  thus  "■\."  on  the  map,  and  propose  as  an  ei)nivaleat  to  contract  to  deltt^^H 
the  United  States,  at  some  oouvenieut  point  below  said  dum,  water-power  not  tfl 
exceed  one-lialf  the  power  of  tho  stream;  to  construct  a  free  carnage-bridge  Mcmrin 
said  stream  and  a  free  road  across  the  island  to  tho  main  stream.  fl 

They  offer  the  follifwiu);  sugjiostious  as  likely  to  have  weight  with  the  Oovernniaofl 
in  deoidini;  the  question  :  It  will  add  one  thousand  per  cent,  to  the  value  of  the  lao^f 
either  (or  sale  or  for  use.  They  believe  if  the  United  Stales  wish  to  improve  tho  wfttoi^ 
power  it  will  be  necessary  to  co-operate  with  the  owners  of  the  land  on  the  main  shorafl 
and  that  of  itself  would  go  far  toward  absorbing  the  extra  valuDuf  the  land  caused  bj 
tho  improvement  of  the  power.    To  illustrate:  ^H 

They  say,  suppose  tho  amount  of  land  they  ask  for  occupation  to  be  tfin  !  -  «1 
soon  as  their  improvement  is  eonipb^ted  the  next  100  acres  will  be  wortli  ten  .  I 

preseut  value.  In  other  words,  if  the  next  160  acres  is  now  worth  f.'>0  p.  i  .  .  ,  .J 
would  then  be  worth  $500  per  acR\  The  account  would  stand  as  follow* ;  3^J  nonfll 
DOW  worth,  say,  $.'>0  per  acre,  $lli,00<);  160  acres  after  improvement  at  $.'>IK)  p«r  ooMfl 
$90,000;  or,  putliuj;  a  high  value  on  tho  160  acres  for  which  thny  ask  a  lease,  at  IIOH 
pur  acre,  viz,  (16,000,  whicli  sum  woulil  be  a  small  item  towarcl  the  oonstriictiou  of  tb^| 
improvements  they  propose  to  m:)ke.  ■ 

It  is  greatly  for  the  interest  of  that  region  of  country  that  sometliinK  should  lin  don^l 
to  bring  this  power  into  nse.  and  they  ask  for  no  land  tliat  they  think  would  at  all  In  J 
terfere  with  any  plon  the  War  Department  mav  have  for  an  armory,  arsenal,  or  mili^ 
tary  school  ou  the  island.  Nor  does  their  petition  interfere  with  the  ri<;)iM  of  .'»RJ^ 
individual  or  of  the  Unil-ed  Stales.     They  also  say  that  this  iinprov.'i  rl 

with  (hut  of  Mr.  i^ears  from  tho  small  island  on  the  north  side  of  the  in  I 

will  do  more  toward  improving  the  navigation  of  tho  rapi<ls  than  thi:  !"••  imuhkiuJ 
thousand  dollars  already  expended  there  by  the  United  .Stales.  ■ 

The  piece  of  land  marked  No.  I  in  led  ink  ou  the  map  belongs  to  the  heirs  of  GaotgfU 
Davenport,  to  whom  it  was  granl«d  by  oat  of  Congrees;  and  the  pieces  inurkoil  N<mB 
3,  3,  4,  5,  and  6,  to  David  B.  .Sears.  ^M 

They  desire  to  commence  their  improvenient.s  as  soon  as  posstble,  and  it  would  h^^ 

desirable  to  have  as  early  a  decision  as  convenient,  which  when  made  can  be  coiawo  J 

^l/p^ted  to  me  at  Rock  Island,  Illinois.  | 
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'       to  1 

II       ''" 


Tliis  letter  wai<  referreil  to  Mr.  .lobii  G.  Floyd,  United  States  ajifent 
It  Keokuk,  Iowa,  for  invest igvilioii  mid  re[)i)tt.  The  following  i.s  bis 
report,  dated  May  15,  1857  : 

Keokuk,  Maj/  15,  1657. 
Sir:  I  borewilh  return  the  incloAcil  lUApaTid  rHOoininendation  of  J.  B.  D;kafarCli,  jr., 
I  r«>(|ue))t.ed,  anil  hovu  to  .state  that.  I  h»vo  just  returuotl  from  a  visi:  to  Kock  Inlund 
to  inform  myself  niion  the  snlijoct.     I  Bud  the  whole  island  in  prnswsion  of  mjuu(/erf, 
tieadod  by  a  Mr.  Lindsay  or  Lnidley,  late  a  (Oerk  in  the  Patent-OfHce  at  Washmjtton. 
■  Ho  anil  nine  other  purinons,  whose  naniKs  mi(j;ht  he  awrrti   ■    '  n  an  inveHlijf'ktion 

■by  a  proper  anthontv,  have  taken  possession  of  eaiOi  I'rari  iiri  of  th'i  island, 

l*nd  have  formally  liled  application  at  the  laiid-otflce  at  ■^,    ;  .„  :  rl,  Illinois,  for  pre- 
emption. 

M  Other  pemons,  seeing  them  erect  their  shantios  and  oooapv  them,  havo  bUo  done  the 
^^Mme,  claiming  that  they  have  the  Hame  right  as  other  ponpfe.  Thnx  tht  island  ii  now 
^^pccupieKl  l>y  abont  fifteen  elainianta.  The  up|>er  end  of  the  island  has  already  huun 
^^Kranted  to  one  Mr.  KoarA,  n-ithoat  any  reason  whatever,  npon  false  representations  of 
^Baervices  rendered  by  him  to  inoreosn  the  value  of  the  balance  of  the  island  to  the 
H"Dnited  .States. 

I   think  it  altogether  inexpedient  Ut  grant  the  recpiest  of  Mr.  J.  B.  D  inforth.     It 
wonld  be  giving  away  the  best  and  luuoh  the  largest  part  of  the  Island  to  those  mon, 
without  any  advantages  to  the  United  States  whatever. 
Very'roapeotfully,  vonr  obt.  svt., 

JOHN  G.  FLOYD, 
United  SUHet  Affmt. 
Col.  J.  J.  Abert,  Top.  BurMUi,  fTathington. 

No  further  action  was  taken  in  regard  to  the  application  of  Mr.  Daa- 
forth  at  that  time.  Messrs.  Pitts,  Gilliert  &  Pitta,  on  the  16th  Suptetn- 
ber,  1857,  addressed  the  following  letter  to  the  Secretary  of  War,  Hoiu 
John  B.  Kioyd: 

Dkar  Sir  :  Knmors  of  a  oontempUted  sale  of  the  island  of  Riok  Island,  in  the  Mis- 
ssippi  Kiver,  being  current,  wo  are  indaood   to  address  yon  iipoi  the  snbjeot,  and 
onid  respectfully  reprasont  tha*.,  some  f^ju  years  ago,  we  pnrohasod  the  water-power 
.  in  the  south  side  of  the  island  and  lying  on  the  tnain  shore  on  thts  Illiuois  ^ido,  and  at 
ibeavy  outlay  and  cost,  aiiiee  that  perio  1,  have  iinjjrovid  thrt  same  l)y  the  oonstruetlon 
if  dams  and  the  erection  of  mills  and  nrinufacturing  estahlishm'jnts;   that  wo  now  oiu- 
mplate  further  improvemonta,  all  of  which  materially  add  to  the  value  of  the  island; 
itiat  to  i>erfect8Uoh  improvements  {which  have  already  cost  us  some  stivonty-li^o  thou- 
sand dollars)  it  is  necessary  to  occupy  a  portion  of  the  island. 

We  would  therefore  ask  that,  in  case  a  sale  of  the  island  is  coateuiplated,  wa  may 

be  secured  the  avails  of  our  exp  mditnres  by  the  privilege  of  pnrchaiing  that  pnrtion 

ailjoining  the  same,  viz,  the  8.  pt.  of  N   W.  qiiartor  of  fractional  s-jction  3i,  t'l.  H  >f. 

of  range  1  west  of  fourth  principal  meridian,  containing  !j;l.0!i  acres,  by  paying  a  fair 

rice  for  the  same,  to  be  appraised  at  its  just  value,  exclusive  of  the  improvoinants 

ode  by  as,  or  by  any  manner  that  may  tie  concluded  by  the  Department, 

In  making  this  statement,  however,  we  disclaim  any  <lesire  or  attemp";  to  interfere 

twith,  prejudice,  or  vitiate  any  claims  of  M  ijor  Thales  Lindsley,  a  gentleman,  snholar, 
Ami  civilian,  who  has.  under  tiie  decision  of  Justice  .MuLean,  formally  oansod  tli'i  whole 


B^r 


llaiid  to  be  pre-emjited;  and  claims  that,  if  sucoosstiil,  he  will,  nnjer  luriolic  mi- 
iiveit,  al  once  lound  a  civil  an<l  military  school,  American  aad  national  in  its  oliaracter 
ttid  aims,  and  devote  oue-half  th<)  tract  to  its  endowment. 
We  I'onid  not  iu  honor  desire  to  pliwe  any  obstacle  in  his  way  of  obtaining  legally 
'what  he  claims  io  the  premises. 

[ladanKiiDent.  | 


Fort  Arm-strono,  Rock  Island,  .^rjit.  18,  18.57. 
I  am  aoquainteil  with  M»*srs.  PUts,  Gilbert  &  Pitts,  wh  >  are  very  rmp 'Ctabl  i  and 
iDterprisiag  oititens,  and  own  the  property  to  which  allusion  i*  in  i  i  >  i  i  tli  lir  litter. 

J.  B.  DANI'OKTII,  .Ih., 
Ant.  qimr.  Drpt,  P.  S.  A. 


posed  sale  of  the  island  in  IS-W. 

PROP  )3ED  SALE   OP  THB    ISLAND   BY  TUB  WAR  DEPARTMENT  IN  LS3S. 

Niiniiirous  letters  from  many  sources  were  received  by  the  War  De- 
partment, Waiihingtou,  urging  that  steps  be  taken  to  protect  the  island 
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and  its  proiierty  from  iniraders  and  tbeir  depredations  thereon.  A» 
these  letters  had  some  influence  in  leading  the  Department  to  consent 
to  the  sale  of  the  island,  a  few  of  them,  possessing  also  some  interoRtiDg 
history  of  the  island  at  this  period,  are  copied  here : 

Fort  Ajriisibdno, 
Sock  Itland,  Oetober  8,  1866. 
Sir  :  The  barracks  and  one  blook  fort  at  this  place  were  destroyed  by  fire  yeatarday 
(Snnday)  afternoon.  I  was  in  the  city  at  church  at  the  time  the  fire  originated.  I 
immediat«ly  rallied  about  a  hundred  men  with  bucket*,  and  endekvored  to  qnull  the 
fiames,  but  to  no  purpose.  We  bad  no  flre-eogine,  and  it  was  impoMible  to  stay  the 
progress  of  tie  conflagration.  Tbe  bnildiugB  were  fired  by  some  persons  to  me  on- 
known,  and  in  the  following  manner :  About  thirty  kegs  of  powder  had  been  stored  in 
the  magazine  by  the  contractors  for  the  improvement  of  the  rapids,  by  panniaeion  of 
the  Secrtt-ary  of  War.  The  magazine  had  several  times  been  broken  open  and  poirder 
stolen.  It  was  then  stored  in  u  safe  room,  or  what  was  believed  to  be  safe,  In  tne  bar- 
racks. It  had  all  been  taken  away,  except  one  keg  and  one  or  two  ^rta  of  kegl. 
Some  persons,  while  I  was  at  church,  had  broken  open  a  window  and  ignited  a  part  of 
a  keg  of  powder,  Thus  causing  tbe  loss  of  the  buildings. 

I  have  published  uu  advertisement  (at  my  own  exxiense)  to  endeavor  to  find  out  the 
perpetrators  of  the  outri-ge,  which  I  hope  will  meet  your  approval.    I  send  yonaoopy 
of  my  paper,  coiituiiiing  the  advertisement  and  an  editorial  notice  of  tbe  fire. 
Very  respectfnllv,  your  obt.  sorvt., 

J.  B.  DANFORTH,  Jr., 
Jgf.  Q.  M.  IhpU,  U.  S.  A. 
Maj.  D.  II.  ViXTOX, 

Quartenitanler,  V.  S.  J.,  Saint  /.uiiii,  Mo. 

FoHT  Armstrong,  October  9, 1836. 
Sir:  I  have  to  reporr.  that  on  MoMday  evening,  the  6th  instant,  a  very  heavy  fire 
occurred  at  the  eastern  end  of  the  reserve,  destroying  the  large  tub  and  pail  factory, 
planiug-mill,  and  several  other  buildings,  standing  upon  ground  rented  to  the  owner* 
of  these  buildings  by  order  of  the  Secretary  of  War.    I  have  given  to  Messrs.  Dimock 
&  Gonld,  tbe  ]iriucii>al  loKorN,  permisHiou  to  ci-ect  two  temjtorary  wooden  baildiagi 
upon  the  ruins,  that  they  may  be  enal)le<l  to  pursue  their  bnsinessand  save  tbeutselves 
from  further  ruin.     I  send  you  a  oopy  of-  the  ]>ermission,  which  is  sabject  to  the  pro- 
visions of  the  lease,  which  binds  them  to  remove  all  tlieir  buildings  as  soon  aa  noti6ed 
so  to  do  by  the  United  Slatf.-*,    I  also  .send  you  .sli]>s  cut  from  my  jtaper  giving  a  more 
minute  account  of  tbe  tlie. 
Hoping  yon  will  not  disapprove  of  what  .Mcenis  to  me  to  be  justice  to  the  parties, 
I  remain  your  most  obt.  seiTt., 

J.  B.  DANFORTH,  Jr., 
Agt.  Qrmr.  Dept.,  IT.  S.  A. 
Maj.  G.  H.  Crosman, 

Quartermatitr,  V.  S.  A.,  Saitit  Louis,  Mo. 

Fort  Akmstkono, 
Kock  Mand,  III.,  April  17,  1857. 
Sir:  Your  instructions  of  tbe  Ist  instant,  directing  the  unoccupied  bnildinf^  on  tbe 
reserve  to  be  pulled  down,  were  duly  received.    You  also  direct  me  to  call  on  the  United 
States  maii<hal  for  this  district  to  remove  all  squatters. 

One  of  the  unoccupied  buildings  bus  l)een  remoytnl  and  the  otfaer  taken  posseaaionof 
by  W.  C.  Wilson,  who  now  occupies  it  with  bis  family. 

I  have  notiiietl  them  all  to  remove  from  tbe  reserve,  and  have  written  to  the  United 
States  marsliai  as  directed. 

I  do  not,  however,  expect  he  will  pay  any  attention  to  the  request,  as  he  refused  oo 
a  former  occusinu,  tayiug  that  his  orders  iiinst  eomu  from  the  proper  authorities  at 
Washington,  through  the  district  attorney. 

The  trespassers  now  on  the  rebervo  are  Jacob  Warner,  George  Evener,  Thomas 
Bi'yaiit,  J'eter  CoHtello,  W.  C.  Wilson,  and  Churles  I'aleb. 

Ti'.em  is  no  doubt  that  they  intend  to  lenuii:.  on  the  reserve  until  they  are  legally 
compelled  to  remove,  which  ought  lo  be  done  with  a%  little  delay  as  possible. 
\'eiy  resiteotfnllv, 

J.  B.  DANFORTH, 

Asent  (^rmr.'a  liept, 
Maj.  (.;.  11.  CHOS.MAX, 

iJijit.  (,>niir.  (ienerul,  <SV(i«<  Louli,  Mit. 

ilmiiirHi.-iiifiitK  uii  tin-  :ibC'V(-  li.-r.t'i.j 
Ke^pectl"ully  itfericil  lor  tUe  ii  iDniiatioii  <>'  The  yi!ait..TiimMer-(j«ner«l 


tiAi.sr  Locis;  Jpril  -iX,  It-j*. 


G.  II.  CKOSiUN, 
Dtlit.  (Jrur.  OtHeral. 
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Resppotfnlly  submitted  to  the  Secretary  of  War,  in  coonection  with  ray  report  of  the 
19th  iust.,  and  Irecommnnd  that  the  proper  civil  officers  be  required  to  remove  ihe 
trespassers  from  the  Roclc  Island  reserve.  These  officers  have  not,  it  seems  to  me, 
been  very  prompt  in  the  performance  of  their  duties  when  called  on  to  remove  squat- 
ters. 

THOS.  S.  JESUP, 

Q.  M.  Genl. 

Davenport,  Iowa,  June  9,  W57. 

Sir:  Some  days  since  M^or  Floyd  consnlted  me  about  the  settlers  on  Rook  Island 
vbo  seek  to  pre-empt  the  vacant  land  thereon. 

We  both  agreed  that  they  would  do  no  material  injury  to  the  island,  unless  they 
commenced  cutting  the  timber,  in  which  case  I  promised  to  advise  Mtgor  Floyd. 

I  learned  ^resterday  that  these  settlerii  were  hewing  down  the  beautiful  yooug  timber 
on  that  island,  and  selling  it  off  for  wood.  I  have  written  Major  Fluyd  at  Keokuk, 
but  do  not  know  that  he  is  there,  and,  under  the  cironmstiuo  ss,  I  conulude  to  advisu 
your  Department  of  what  is  going  on. 

The  agent,  Mr.  Danforth,  is  cognizant  of  all  that  is  going  on,  and,  so  far  from  en- 
deavoring to  prevent  it,  is  more  than  suspected  of  aiding  the  trespassers. 
Truly  yours,  &c., 


Hon.  Jno.  B.  Flotd, 

Secretary  of  War. 


JNO.  P.  COOK. 


(Indoraement  on  the  above  letter.] 


Respectfully  returned  to  the  Secretary  of  War.  1  consider  it  ray  duty  to  ask  that 
measures  be  immediately  taken  to  secure  the  pnblic  property.  The  property  at  Rock 
Island  is  (squatted  upon  by  any  who  cboose  lo  enter  upon  it,  utterly  regardless  of 
the  agent  iu  charge  of  it.  I  have  often  endeavored  to  have  it  protected,  but  this  pur- 
pose tailed.  The  civil  officers  have  been  appealed  to,  but  it  is  impossible  to  get  theui 
to  act.  The  laws  authorize  the  Pr<?8ident  to  remove  intruders  upon  the  pnblic  Uod  by 
military  force.  Unless  that  authority  be  exercised,  the  property  at  Rock  Island,  which 
is  wortb  more  than  a  million  of  dollars,  will  be  loit. 

I  submit,  in  connection  with  this  subJHOt,  a  note  from  General  Cbnrohill,  Inspector- 
General  of  r.ne  Army,  dated  the  '25th  of  June,  with  copies  of  two  reports  from  the 
agent  of  the  Department,  J.  B.  Danfurtb,  one  dated  the  Ist  of  Jane  and  the  other  t^e 
1st  of  July,  bath  submitted  by  Lieut.  Col.  G.  H.  Crosman,  department  quartermaster- 
general  at  Saint  Louis. 

TH.  8.  JESUP, 

Q.  M.  General. 
JOLY  13, 1857. 

Fort  Armstrong, 

Rock  Jeland,  June  1,  1857. 
Sir  :  There  are  now  about  twenty  persons  who  hare  erected  small  houses  up  >n  the 
reserve,  and  have  filed  papers  at  the  Springfield  land-office,  claiming  the  island  under 
the  pre-emption  law.  Tuey  are  cutting  tne  young  timber  and  beginning  to  make 
gardens. 

Immediate  and  decisive  action  should  be  taken  to  have  them  all  removed  and  the 
rights  of  the  United  States  preserved. 

This  can  be  done  by  snits  for  trespass  or  suits  in  ejectment ;  but  a  more  effective  way 
would  be  to  send  a  company  of  infantry,  on  its  way  to  or  from  Fort  SnelUng,  to  the 
island  and  remove  them  all. 

In  the  mean  time  (should  snits  be  commenced)  an  injunction  to  restrain  them  from 
cutting  timber  ought  at  once  to  be  procured. 
Should  the  military  company  be  sent,  this  would  be  unneoessary. 
I  think  the  interests  of  the  United  States  require  immediate  action. 
Very  respectfully,  your  obedient  servant, 

J.  B.  DANFORTH,  Jr., 
Agt.  Qrmr.  Vepl.,  U.  A  A. 
Col.  O.  H.  Crosman, 

Deputy  QHartemuuter-General,  U.  S.  A.,  Saint  Louis,  Mo. 

[IndonemenU  on  above  letter.} 

Respectfully  referrejl  for  the  information  of  the  Quartermaster-General. 
Tne  island  shonld  be  either  occupied  promptly  by  a  detachment  of  United  States 
troops,  or  sold  to  the  highest  bidder  after  asnrvey  and  subdivision  of  it  into  small  lots 

G.  H.  CROSMAN, 
Deputy  Quartermaiter-General. 

4i  OBD 
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Saint  Loci8,8lA  June,  1867. 
RenpectfoU.v  nnbn'itted  to  the  Secretary  of  War,  in  coi>iiectlon  witb  my  report  <m 
tbe  letter  of  J.  P.  Cook,  esq.,  of  Daveoi)oi  t,  Iowa,  of  the  9th  of  Jnne. 

TH.  S.  JE8UP, 
QuarUnrmatttr-GtrntniL 
JULT  13, 1«57. 

INSPKCTOR-OENKRAL'S  DKPAIITMXirr, 

WatkingtoH,  June  S5,  1857. 
Grnerai,  :  I  have  jnst  received  a  letter  from  a  friend  in  Chicago,  from  which  I  make 
tbefollowiug  extract  for  your  information.    I  leave  here  to-morrow  for  Xew  York, and 
must  take  the  letter  with  me.    He  says : 

"  On  a  trip  to  Iowa  a  few  days  since  I  noticed  that  there  are  sqnattem  locating  tkent- 
selves  on  Ruck  Ii-land.  and  was  infurniod  that  they  were  making  sad  havoo  with  tbe 
groves  of  timber  on  the  iHlarul,  cutting  and  selling  cord-wood,  &0.'' 
I  have  the  honor  to  be,  sir,  very  respectfully,  your  obedient  st«rvant, 

8.  CHURCHILIi, 
Intpector-lhnienl. 
General  T.  S.  .Iesvp, 

Qunrlermatttr-  Genera  I. 

[Isdorsemcnt  on  ubore  hitter.] 

Respectfnllv  Fu)>niitt«dto  the  Secretary  of  War,  in  count ction  with  my  report  on  tbe 
letter  of  J.  P.  Cook,  esli. 

TH.  8.  JESUP, 
Quartermaater-Oeiural. 
July  13, 1&57. 

Fort  Akmstkong,  Rock  Isimh-d,  JuVg  1, 1857. 
SiH  :  Depredations  still  contiune  to  be  made  upon  the  reserve,  and  tbe  trespaaHn 
are  chitting  larue  quantities  of  wood  aud  destroying  the  timber  and  clearing  the  land. 
Some  immedia'e  and  decisive  action  shoubl  be  taken  by  the  War  Departueut  to  pn>- 
tect  tlie  rights  and  property  of  the  United  States. 

That  a  sale  of  the  island  wonld  be  greatly  fur  the  interests  of  tbe  jteople  of  this 
region  there  can  be  no  doubt,  unless  tbe  De|i!irtmcnt  intends  the  isaud  for  an  armory, 
arst'nal.  &c.,  as  heretofore  recommended  t.c>  Congress  by  the  Secretary  of  War. 

If  tbe  Department  intends  to  reserve  it  for  the  use  of  the  Gh>vernment,  it  might  now 
be  made  a  recruiting  rend<-zvous  and  thus  <;l<>ar  it  of  all  trespassers. 

This  kind  of  a  military  occupation  would  create  no  hostility,  and  wonld  satisfy  tbe 
people  that  the  Depaitmeut  iutended  ultimately  to  improve  it  for  Govern meut  pnr- 
jioses. 
Inclosed  ]>lea«o  find  my  pay-account  for  the  quarter  ending  ou  the  30th  ultimo. 
Very  respectfully, 

J.  B.  DANFORTH,  Jr., 
Agt.  timvr.  Degt.,  U.  S.  J. 
Lieutenant-Colonel  G.  11.  Cko.sman, 

Vfputy  (^«arlermai)ter-Geii(ral,  V.  S.  A. 

[iDdonKsiuoQts  OD  abo\-o  letter.) 

ResiM-ctfully  submitted  for  the  information  of  the  Quartermaster-General. 
I  have  heretofore  recommended  action  in  this  matter. 

G.  H.  CROSMAX, 
JJepuly  Quarlermaaler-OemeraJ. 
Saint  Loui.s,  July  (5,  1857. 

Respectfully  submitted  to  tbe  Secretary  of  War  in  connection  with  my  report  od 
tbe  letter  of  J.  1'.  Cook,  esq. 

TH.  S.  JE8in?, 
QuarttrmMter-G^Hertg. 
July  13, 1857. 

MoLiNK,  Rock  Island  County,  iLLivnia, 

mruary  27,  1858. 
Sir  :  There  are  some  facts  in  tbe  history  of  the  island  of  Rock  Island  which  ar<»  bevond 
donltt  unknown  t^o  you.    I  take  the  liberty  and  task  of  communicating  souie  of  &m 
to  you. 
Yon  have  ere  this  received  well-authenticated  information  that  divera  persoua  hare 
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<IevaBtat«d  a  portion  of  the  military  reservation  on  R<ick  Island.  I  bee  leave,  sir,  to 
call  yonr  aMention  to  onu  of  these  depradators — to  David  B.  Soars,  of  this  city — who 
has  IMT  exceeded  all  others  in  the  extent  '>f  his  depredations.  He  began  his  serioas 
encroMcliinents  in  the  fall  of  IS56,  by  outtinf;  and  removing  valuable  timber  from  the 
west  half-section  29,  township  18  north  of  range  1  west  of  th.<  4th  principal  meridian, 
said  tract  being  a  portion  of  the  military  rrservation,  and  containing  fiSr^g  acres. 

Tlie  sa'd  David  B.  Sears  continued  his  depredations  througli  the  wint-r  of  1856-'57, 
and  dexisted  only  when  he  had  made  a  clean  sweep  of  the  timber  on  the  tr-tot.  He 
removed  not  less  than  seven  hundred  (700)  cords  of  superior  cord-wood  and  a  largo 
unmber  of  valuable  logs. 

He  caused  the  greater  part  of  the  cord-wood  to  be  hauled  to  the  line  of  the  railroad 
crossinj;  the  lower  extremity  of  tlie  island,  and  sold  it  to  Mississippi  and  Missouri  Kail- 
road  Company,  while  a  smaller  part  he  either  nsod  himself  or  sold  to  the*  citizens  of 
this  city  and  vicinity.  The  logs  he  caused  to  be  hauled  to  his  mill,  and  there  they  have 
beeu  sawed  into  lumber,  the  proceeds  in  every  case  returning  to  himself. 

The  railroad  company  are  now,  and  have  been  for  some  time  past,  removing  the  wood 
sold  to  them  by  D.  B.  Sears  from  the  island. 

All  this  has  been  done  aud  is  doing  under  the  very  eye  of  the  Quartermaster's  agent, 
Mr.  Sliiymalier,  and,  so  far  as  can  be  ascertained,  ii  unrebiiked  and  nnnotioed  by  him. 
The  age.'t  lately  appointed  has  taken  no  more  notice  of  this  than  did  his  predecessor. 

Therefore,  now,  sir,  yonr  attention  is  respectfully  called  to  the  facts  al>ov«  noted. 

Allow  mv  to  add  that  in  the  int'-rim  bei  ween  the  beginning  of  his  depredations  and 
the  present,  he,  David  B.  Sears,  lias  publicly  said  repeat^jdly  that  the  said  tract  is  his 
own,  or  the  same  as  his  own.  Further,  ho  has  laid  out  a  town,  and  allows  and  directs 
bis  engineer  to  so  plot  it  that  one-half  of  his  proposed  town  lies  upon  the  reservation. 
For  proof  see  map  of  Moline,  (last  eilitiou.) 

If,  sir,  any  reference  be  desired,  I  w.mld  respectfully  refer  yon  to  Major  Thales  Linds- 
ley,  of  this  city,  who  has  resided  in  this  city  and  vicinity  for  several  years,  and  whose 
integrity  is  above  reproach,  and  whose  honor  is  without  a  stain.  In  communicating 
the  aliove  fact«,  &c., 

I  have  the  honor  to  be,  vtry  respectfully,  yours. 


Hon.  John  B.  Fi/)yd, 

Secretary  of  War. 


H.  G.  POST. 

D.  G.  SWANDER. 

O.  A.  WHITCOMB. 


[Indorsement  on  foregoing  letter.] 

Respectfully  returned  to  the  Secretary  of  War.  The  robberies  committed  npon  the 
public  property  at  Rock  I^laud  have  been  ^oing  on  for  years  past.  I  recommended 
that  measures  be  adopted  to  put  a  stop  t«  them,  and  to  recover  tue  value  of  the  prop- 
erty heretofore  taken  off  or  used.      • 

TH.  S.  JESTIP, 

Q.  M.  General. 
March  19, 1858. 

Also  see  petition  to  the  Secretary  of  War  from  J.  H.  Langley  and  others, 
pre-emptors  on  the  island,  copied  some  pages  back. 

Some  of  these  letters  and  many  others  about  the  island,  written  in 
1856  and  1857,  evince  a  bitter  rivalry  between  the  different  parties  who 
were  trying  to  acqnire  a  title  to  lands  on  the  island.  The  statements 
made  by  these  parties  respecting  each  other  are  not  always  charitable, 
and  appear  sometimes  to  be  incorrect. 

By  referring  back  to  the  efforts  of  several  parties  to  pre-empt  the 
lantis  on  the  island,  it  will  be  seen  that  when  these  parties  went  to  the 
register  at  Springfield  in  April,  1858,  to  prove  title  and  pay  for  the  lauds 
they  had  registered,  they  were  told  by  the  register  that  he  had  received 
orders  from  Washington  to  sto|)  all  proceedings  in  regard  to  the  pre- 
emption of  the  lands,  as  the  War  Department  had  deteriuiued  to  sell  the 
island  as  a  military  reservation. 

From  this  time  to  May,  1858,  which  was  the  time  finally  fixed  npon 
for  the  sale,  all  parties  having  or  claiming  interests  in  the  island  were 
active  in  trying  to  protect  those  interests. 
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The  following  statemeut  of  the  several  interests  ceutering  In  the  Inland 
at  tbis  time  is  (Irawii  from  various  sources,  and  is  believed  to  ^i  ve  a  i;or- 
rect  idea  of  the  existing  condition  of  affairs. 

There  was  a  party  of  specniators  in  eastern  cities  who  <l(>.sired  la  pur- 
chase the  island,  and  the.y  used  their  influeuce  to  procure  Ha  sale,  that 
they  might  jHolit  thereby. 

The  numerous  complaints  of  depredations  on  the  island,  tbej. 
attempts  of  many  persons  to  obtain  tile  lands,  the  iualiility  of   • 
erument  to  protect  its  interests,  and   the  fear  that  tlie  islaiiil  would 
eventnaUy  be  obtained  by  its  many  claimants,  and  tliat  the  Oov«»rntneii 
wonld  receive  little  or  no  remuneration  for  it,  dually  led  the  War 
partuieut  to  consent  lo  its  sale,  although  the  oi)iuion  was  almost  niiived 
sal  that  it  ought  tt)  be  retained  as  a  site  for  a  great  arunjry  aji*!  arsenal 

There  were  at  the  east  end  of  the  island  seveial  mill  owners  ami  otliefl 
occupying  hinds  which  they  had  leased  from  the  United  Siutes  in  1851«^ 
with  the  consent  of  the  Secretary  of  War,  aixl  for  which  they  were  jia>- 
ing  rent.     Excepting  from  these  Mr.  D.  B.  Sears  and  tlie  owners  of  tli* 
Moline  water  power,  (Messrs.  Pitts,  Gilbert  &  Pitts,)  none  of  the  other* 
appear  to  have  desired,  and  there  appears  to  be  nothing  Ut  »hn\r  that 
they  attempted  to  iuaint:iin,  any  interest  oppose<l  to  the  inlere>- 
United  States.     They  were  enjoying  valuable  privileges  by  aisd 
consent  of  the  Governmeut,  and  they  desired  to  hold  them  a«>  long  »s 
they  could.     If,  however,  the  Government  wanted  ttie  islanil  as  a  site  tor 
an  ar.senal  or  for  other  i)ur|)ose8,  they  wore  ready  to  remove.     If  the 
island  was  t«  be  sold,  they  were  very  anxious,  as  were  alsti  Mr.  Seiir.s 
and  Messrs.   Pitts,  Gilbert  &  Pitts,  to  purchase  the  lands  they  occupied. 
They  did  not  object  to  the  sale,  but  they  objected  to  the  sale  of  t  be  |la^l^ 
they  0(Mnipied  to  other  parties,  and  therefore  they  were  deeply  iiiteix-.steil 
in  the  matter  and  watched  closely,  in  order  that  it  the  sale  sliiiuld  take 
place  they  might  i)rotect  th«'ir  interests  and  purchase  the  lands  tbi-y  oe- 
cupied.    The  plans  of  the  Moline  Wuter-Power  Company  (Pitt.**,  Gdliert 
&  Pitts)  were  pretty  sure  to  be  interfered  with  by  the  sale,  and  therefore 
that  conipauy  was  opjiosed  to  it.    'I'he  .sale,  if  it  took  place,  woniil  ert 
taiiily  destroy  all  the  hojies  of  the  pre-emjitors,  ainl  also  all  the  projiTi 
of  Mr.  Liudsley;  theretore  all  of  these  were  earnestly  and  directly  opposed 
to  the  sale,  and  diil  all  they  could  to  prevent  it.     The  two  nillroad  cotu 
panics  (the  Mi.ssi.s.sippi  and  Missouri  and  the  Chicago  and  Jtock    I  slum 
and  the  Railroad  Bridge  C-ompaiiy  were  not  exactly  op|to.se<l  to  the  .sul4 
but  as  they  claimed  not  only  the  lands  occupied  by  tliem  for  a  right 
way,  but  also  alternate  sections  of  land  running  to  their  track,  they  wer^ 
earnestly  opposed  to  the  sale  of  what  they  claimed,  and  wished  it  lo 
reserved,  possibly  becau-^e  they  may  have  preferred  to  hold  their  claiii 
against  the  United  Stales  to  risking  them  with  a  purchaser.     TboclHiv 
and  interest  of  Hon.  Bernhart  Denu,  agent  of  the  State  of  Iowa  und  bej 
assigns,  tiie  railroad  companies,  were  tlie  .same  as  those  of  the  railroa 
coiupaiiies  themselves,  and  he  protested  against  the  sale  lor  tlio  ; 
reasons. 

Some  of  the  foregoing  interests  are  best  explained  bj  the  followlc 
letters : 

Washixoton  City,  J;»r{»2J».  1858. 

8ia:  Having  obsorvprt  in  ttii^  newapnpiTM  a  piililiu  notice  signed  liy  •  »■'    ■ 
you  iilirr  I'lir  wile  tin'  follow iii>;-(ifHirilHMltnu-ls  iifluii'l,  siliiutcMJ  mi  Ro. 
8tntv  lit'  lllinoiH,  I  det:ni  it  my  iliity,  an  a^unt  of  thi.>  8rntu  of  lonii  anil  ' 
railronil  viMiiimnii's,  ti>  inrloNu  br-rt-willi  toynii  udiipliuuteol' n  lottcr  tin  r« 

tio  ill"  r<iintni»iiioM<ir  of  tlio  Geiicritl  Land-OtWcu,  in  wliich  I  eliiini  Hai'l 
aa  muring  to  Mii<  Mi»»i.ssijipi  und  Mi.ssonri  liuilnmd  Couipnn;  under  i 
gresH  nppriivcil  Miiy  1.0,  IHiiti,  enlillcd  "An  act  making  a  grunt  of  land 
Iow«,  ia alleruate gectioim.  lo  aid  in tlio couaCructiou ot certain  rnilroada  i  ,     •.•, 


BEPOET  OF  THE  CHIEF  OF  ORDNANCE. 


85 


pd.  I  tlo  bfreby  formally  protect  n^Aiiist  tbc  sale  of  any  and  all  of  the  following-dc- 
rittcd  triicUt,  tbu  wtme  having  atrniuly  iMwn  ilispoved  of  by  tiaid  act,  to  wit : 

Acrm. 

B.  W.  fracl.  i  of  Bcction  ai,  T.  18  N.  K.  8  W.  4  \>.  m.,  coutainiiijf 70.  fi2 

N.  E.    "     i  "      "      2:p.  "  itj  "   "a  "    "     "  "         lo.ij'j 

N.  W.  friKl.  of  N.  W.  traol.  i  of  section  M.  T.  18  N.  R.  I  W.  4  p.  m.,oontaining..    19.  lU 

N.  E,      "      •'   N.  E.     "      i  "        "       :ll,  '•  18"    "    I  "    "     "  "  ..  -^1.45 

ff.  fracl.  i    of8.  W.  fracl.  1  "        "      29,  "  18 "    "    1"    "    "  "  ..55.49 

[Trnstiiijj  Unit  the  Government  will  not  coniiiliciiti'  tlicsiMtlernent  of  the  claim  of  said 

lilroiul  ooni|i»iiy  to  tbe«ii  laudk  by  u  kiiIu  ibervuf,  I  have  tho  honor  to  roinaio, 

Very  resneol fully,  your  obmlieul  svrvaut, 

BKBNHART  HENN, 
Agent  of  the  !?late  of  lotcn  and  llif  Kuilrmitl  C'vinpantet. 
Hon.  Jons  K  Flovk, 

l<ocretarji  of  M'ur. 

Nkw  York,  April  I'i.  tH58. 

J  Sir:  We  r<'j(;r«t  to  be  noder  the  necwsity  of  callioK  yom-  attuutiou  to  a  Holijcut  of 
•at  inipiirlAnce  to  the  cuiuniercial  intKresbi  of  ibtj  North weaturu  and  Atlantic  Stales, 
ill  to  u»k,vuur  pl^^(toual  action  thereon. 

We  have  jnst  st»eu  an  ailvertinonient  of  the  Wnr  Department.  dat.<^d  the  26tb  of  March 
last,  inviiiu);  oi-uled  pro|>oiMil8  nnlil  the  :UHt  of  May  next,  for  the  pnrchase  of  tbu  unsold 
land  ofllie  island  of  Rot-k  Ibland,  in  the  Slate  of  Illinois. 

In  November  last  Mr.  Uix,  one  of  the  nn<ler»i)ined,  calb.'d  [leiiioniilly  on  the  Secretary 
of  War  and  exprtK-sed  a  wiHb  to  lay  liufore  bini  the  claims  of  the  Miiwiiimppi  and  Mix- 
8onri  Railroad  Company,  the  Railroad  Brid);eCiinipaMy,  and  tbeChieagoand  Rook  iHland 
Ruili'iiiid  (Jompun.v  to  a  right  of  way  and  to  certain  lauda  on  Ro'-k  iHlaod  under  •■.\i»tin^ 
^Iws  of  ibe  United  Slat*«.  The  Seuietury  wits  vtiy  mueli  occnpied  in  preparing;  for 
be  a]ipi'OMi'liini;  Hes>miu  of  Con^tresN,  and  ut  his  >in;;ui'Htion  a  eonimnnicatinii  watt  ad- 
resned  to  biio  letting  forth  in  detail  the  eluiiiiH  of  said  eooipaniet*.  A  coiiy  of  tbiH  eom- 
iiunieation,  dated  the  llOtb  Novemlier  bv«t,  is  annexed  and  tnurked  ''A."  It  reqncHts 
tlut  the  land  Kpeeilied  tbureiii  and  the  right  of  way  ulaiiued  by  the  ttaid  coniiniiiieti  may 
I  re«<erved  tnnn  anv  sale  which  may  lie  made  of  the  piildiu  landaon  Rock  Ulund  ;  and 
wa*  amroiMpnnied  by  the  opinion  of  ./iiilge  MeLoan.  one  of  the  jnsticea  of  tb^  Sii- 
renieCotirt  or  the  United  Statefl,  roeogiiizing  the  right  of  way  of  the  Railronil-Bridge 
ompany  in  a  suit  brought  by  the  United  States  nnder  yonr  predeee«iiol  ni  etilue  for  the 
Fpreris  purpose  of  determining  the  rights  of  the  company  in  this  respect. 
On  tbe  lltb  of  March  the  request  that  the8e  lands  might  be  seenred  if  a  sale  of  the 
Jand  wa.s  contemplated  was  renewed,  and  it  was  al»o  reijnested  in  that  cuite  that  Mr. 
Uix  might  be  a<lvie>ed,  in  order  to  atlord  liiru  un  op|K>rtunil,v  of  seeing  the  Secretary 
of  War  pei'Minally.  Tbig  cotumnnicatlou,  »  cojiy  of  which  is  annexed  and  marked 
'i."  wan  addressed  la  tbe  Secretary  iti  c<>usei)neDce  of  prevailing  rumors  that  the 
Jand  was  to  lie  sobl. 

On  tbe  a7th  uf  March  a  third  commnnication,  a  copy  of  which  is  annexed  and 
unirked  "C,"  was  luldressed  to  the  War  Department,  asking  whether  tbo  lands  claimed 
by  tbe  companies  would  be  reserved  frcnu  sale. 
Til  no  one  of  these  rtmimunicationH  has  any  reply  been  received. 
Tbe  thre4t  companies  in  whose  behalf  the  communications  referred  to  were  made 
ive  invested  nearly  eleven  millions  of  dollars  in  these  two  railroads,  and  in  the 
ridge  across  tbe  Mississippi  River  coniieeting  them  with  earli  other.  The  Atlantio 
^tateN,  including  .Maine  and  Pennsylvania,  anil  tbe  intermediate  .States  from  the  coast 
I  tbe  Mississippi  River.  biKve  a  deep  interest  in  these  improvements  and  in  the  eoii- 
dniianee  of  the  communiuatioii  aoross  Ruck  Island.  Under  the  advertisement  of  the 
War  Department  not  only  the  lauds  clniuied  by  tbe  Mis.sissippi  and  Missouri  and  tbe 
Cbie.igo  and  Rock  Island  Railroad  Companies  are  proposed  to  be  sold,  but  even  the 
right  of  n.i  .'mI  liy  the  .Siipieiue  Court  of  the  United  States  (throngb  one  of 

its  jiisiici-  (d  by  tbe  Railnind-Bridge  Company  in  a  suit  instituted  for  the 

purpose  of  --  :.....„  .:iis  very  question. 

Under  these  cironiiistaiie<;s  (on  which  the  undersigned  desire  to  make  no  comment) 

we  rejapectl'ully  ask  you,  as  Chief  .Magistiate  of  tbe  Union,  that  the  lauds,  including 

right  id'  way,  etuiioeil  by  tbe  said  ooiiipanies  may  be  reserved  from  tbe  proposed  sale 

of   Riiek  I-iland  nntil  their  rights  therein  can  be  jndicially  deteTuiined  :   or,  sbunld 

wou  prefer  il,  we  should  be  eiinally  well  satisded  to  have  tbo  whole  snbjoct  referred  to 

■be  Attnriiey-Oeneral  of  tbe  I'niled  States  for  his  opinion. 

K  Re.s|Mici  fully  asking  your  curly  attention  to  thin  comiuunicutiou,  we  are  your  obedient 
Mrvauts, 
W  JOHN  A.  DIX, 

■  7V«-»t.  Minn.  J-  ilo.  R.  R.  Co. 

■  HENRY  KARNAM, 

■  Prm.  (ifC.JhIl.  hUind  R.  R.  Co.,  Prcf.  »/  Iht  Uailrnad-Undije  Co. 
H  His  BxcuUenry  Jamics  BtiCHA.NAK. 

H  I'ntidcMt  of  the  United  State*. 


HG  REPORT   OF   THE    CIIIEP   OF   ORDNANCE. 

The  letters  to  the  Secretary  of  \V«r,  copies  of  which  were  in<:1osed  in 
the  altove  I«'tter.  are  sutlicieutly  explained  in  the  letter  itself.  Tbe 
amount  of  land  claimed  by  the  railroad  companies  was  208^^  aureus. 

Wahhimoton  City,  Mag  24,  ISM. 

Sin:  I  liiivo  br«i)  cniploireil  uh  cmiiiHcl  liy  J.  H.  Findlcy  and  other  peraous  who  claiu 
the  riglit  of  pre-einptioii  in  tliv  public  1uii<)h  on  liock  Inland,  which  were  formerly  iu- 
vluded  in  thi;  inilitikry  ic.iervatioM  of  Fort  Arnistroiit;,  iiiul  which  aru  now  advertiiwd 
for  sale  hy  your  ortlor  on  th«  ^Int  inst.,  and  in  their  liehiilf  1  beg  leave  to  cull  yonr  at- 
tention lirietly  Ui  the  ({lounilii  of  their  claim,  t'.e  I'flVctN  likely  to  revnlt  to  the  Gt>vem- 
uicut  and  to  th>-ui  frr>ui  the  proposed  sale,  and  to  ask  that  the  sale  be  poBt'.pi>ned  till 
thefpiestiou  of  their  ri>;htof  pre-emption  can  Iw  hoard  and  decided  in  the  Dopartnieut 
of  the  Interior. 

2Ir.  Jnstioe  McLean,  in  a  decision  made  winter  before  last  on  the  Rock  laliind  Brirlgr 
cane,  (r>  McLean's  Ueporlx,  517.)  distin>;nishi'd  these  laiidH  from  tliOHe  in  the  Furt  Deu- 
boni  riM'ive  considered  in  the  ca«!K  of  Wilcox  r».  Jackson,  (I'i  Peteru,  513,)  and  of 
the  United  States  r«.  (.'iiicago,  (7  Howanl,  l<.):t,)  and  held  that  your  itredeccraor, 
Governor  Marcy,  had  a-'K,i(;ni'<l  them  to  the  Lan<l  Department  by  bis  letter  of  February 
11,  1)^4'!',  in  which  he  said  that  the  said  land  "  is  hereby  rolinqnished  and  placed  at 
the  disposal  of  the  Department  which  has  charge  of  the  public  lands,"  and  that  flrom 
and  after  that  dati*  thchc  lands  had  ci-ased  to  be  a  reserve  "  through  the  same  ailthitrity 
by  which  it  ha<l  been  appropriated,"  and  that  the  lands  thus  retroceded  t<i  the  Land 
Depurtuieut  were  on  the  t-auie  footing  with  other  public  lands,  and  were  aukject  to 
(irivale  entry  after  advertisi-uieut. 

If  this  decision  shull  be  held  to  be  law  by  the  Buprenio  Court  of  the  ViiiUK)  StatH, 
the  settlers  have  undoulitedly  the  right  of  pri'-em|ition  in  these  lauds,  for  uU  public 
iunds  that  can  be  thus  dis|><>.-ied  of  are  sul>,ie<:t  to  pre-emption  by  the  settlers  on  it. 

This  brief  exposition  of  the  title  of  the  pri>-emptioii  will,  I  am  sure,  convince  yon, 
if  not  fully  of  tlieir  rights,  at  h-ast  that  they  are  suliicieutly  well  fountled  greatij  to 
all'ect  the  price  of  those  lands  if  they  are  s<dd  before  the  quostiou  of  their  rijfhts  is  oiMi- 
siderecl  and  acted  upon  by  the  proper  D<;partment,  find  render  it  certain  that,  if  the 
true  title  passes  at  the  proi>osed  sale,  the  lan<is  will  be  sold  for  nmch  lese  than  their 
real  value,  and  at'  a  great  sacrillco  to  tlio  public. 

Thin  would  not  be  always  conolusive  against  disposing  of  land  by  any  individual 
while  there  was  a  dor.d  upon  the  title,  liecjiusi-  the  ven(U)r  would,  at  leuat,  have  the 
adva'itagc  of  retaining  the  ))urehas«.'-nioney  received  in  any  event,  so  that  the  price 
would  be  clear  gain  in  ease  his  title  failed.  I!;:t  the  sales  of  the  Government  are  prac- 
tically with  warranty  i  f  title,  although  tlio  deeds  are  in  form  <init«laiinH,  for  iu  every 
case  of  failur<!  of  title  llie  money  received  by  the  (iovernment  is  returned. 

Thi'  |ire-i  luption  claim  in  this  ea.v,  tliiTi'foie,  sliould  be  referred  to  the  Ueparmrot 
which  the  law  m:ikes  the  filial  arbiter  of  such  claiiiLS,  (see  Wilcox  r».  Jackxou,  ISth 
I'eters,  .'ii:!,)  and  where,  I  have  every  ciiiifKleiue,  it  will  he  promptly  as  well  as  cor- 
nclly  ili<n(le(l,  before  the  land  can  be  n>U\  anvaiilageously  to  the  Uovemnieiit. 

And  I  think  yon  will  lie  inclined  to  take  this  course,  even  if  the  pnblic  iiiterefit  did 
not  diclati  il,  from  a  sense  of  justice  to  the  claimants,  for  the  propo^ed  sale  will  oiMrate 
!o  confiscate  their  lands,  even  if  the  doctrine  of  .ludge  McLuiui,  which  atHrnis  their 
titli-,  .should  be  maintained  by  the  court  of  the  last  resort,  because  the  sale  will  pre- 
cipitate them  into  a  ruinous  litigation,  which  will  deprive  thum  of  the  greucer  part,  if 
not  of  the  wholcr  value, of  the  lanils. 

I  am,  sir,  with  great  respect,  your  oliedieut  servant, " 

M.  BLAIR. 

Hon,  J<jllN  li.  l-'l.iiYi>, 

.-iicrelarn  «/  /)  ar. 

■WA.-ililN'tJTON,  ^ptinnher  5,  IBo". 

.Sfli:  I  visii.Ml  WaNhiagton  to-iiay  for  the  jmrpose  of  purchasing  the  tnilitsiryreservs 
on  liock  Island,  ill  the  State  of  Illinois:  bii!  learning  frimi  your  chief  clerk  that  the 
probaliility  was  that  the  lesi'rvc  would  not  he  sold  at  iirivate  sale,  I  submit  for  your 
coiisidei-alion  the  reconiinendation  contained  in  the  inclosed  note  from  the  Hon.  8.  A. 
I)oin;hi.-. 

I  h.ivi-  .xiiiiie  valuable  iiii|ii'oveificnts  on  tin-  reserve,  situated  on  the  E.  half  of  the  N. 
\\.  fra(  I.  ipiaricr  of  si'ction  :W.  which  iVaction,  iw  you  will  peroeivo  by  the  inclosed 
map,  <-ontains  only  :>7  ,''„■„  acres.  I  have  had  peaceable  ]iossi>ssion  of  said  fraction  since 
the  removal  i  if  the  garrison  from  Kurt  AniistMii;;,  a  period  of  nearly  twenty- two  yeari, 
and  now  occupy  it  under  le.i.se  from  the  (iovenunent,  (which  lease  expires  ut  the  will 
orcoiiveiiii'iice  of  the  Si-c.retaiy  of  War.) 

Now,  to  save  t<i  iiie  my  iinprovcnents,  (wiiich  are  of  gnat  value  to  ine  and  wonld  be 
of  linl  little  value,  to  ihc  (iovernnicnt,)  I  res|»-ctfnlly  ]>elition  ihat  yoa  sell  to  uie  said 
tiaction  of  h;nd  ut  piivale  .sale,  or  ^o  much  thureof  us  will  secure  tu  me  my  iiupruve- 
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ments,  and  at  a  price  as  macb  above  the  valuation  set  npoii  it  b;  your  Commissioner 
as  the  residue  of  the  lands  brinf;  at  public  auction  above  said  valuation. 
Very  respectfully,  your  ob'd't  serv't, 

DAVID  B.  8EAB8. 
Hon.  John  B.  Floyd, 

Secretary  of  War. 

Chicago,  September  2,  1857. 
Sib  :  This  letter  will  introduce  tio  yon  Mr.  David  B.  Sears,  of  this  State,  who  resides 
upou  Rock  Island,  and  owns  a  part  of  the  island  by  virtue  of  a  grant  from  the  United 
States.  He,  in  common  with  the  people  of  that  vicinity,  feels  an  interest  in  having 
the  island  sold  and  connected  with  private  property.  It  his  been  abandoned  for  mili- 
tary pnrposes  several  years,  and  is  now  lying  vacant,  without  being  used  for  any  useful 
Enrpose.  I  would  recommend  that  the  War  Department  send  out  an  engineer,  and 
ave  all  the  lands  belonging  to  tne  United  States  on  the  island  surveyed  into  blocks 
not  exceeding  four  acres  each,  and  surrounded  by  streets,  and  then  sold  at  public  auc- 
tion to  the  highest  bidder,  after  giving  at  least  three  mouths'  public  notice  of  the  time 
and  terms  of  sale  in  the  newspapers  at  Bock  Island  and  Davenport,  and  the  other  prin- 
cipal cities  of  the  Nirthwest. 

It  might  be  well,  also,  to  have  each  block  valued  by  the  engineer  before  the  day  of 
sale,  and  let  the  valuation  stand  as  a  minimum  price,  below  which  no  bid  should  be 
received,  as  it  is  probabl<* that  most  of  the  blocks  would  be  purchase<l  for  private  resi- 
dences by  the  citizens  of  Davenport,  Bock  Isl.aiid,  and  Moline.  I  would  xuggest  that 
several  blocks  be  reserved,  and  dedicated  on  the  plot  for  public  squares  or  parks.  I 
believe  this  w<'nld  enhance  the  value  of  the  residue  of  the  blocks  to  an  interest  beyond 
the  value  of  the  blocks  so  reserved.  As  the  Government  has  no  further  use  tor  thi# 
island  for  jnilitary  or  any  other  public  purpose,  I  think  it  would  be  wise  to  dispose  of 
it  in  the  mode  I  have  indicated.  Mr.  Sears  lives  on  the  island  and  is  familiar  with  its 
situation,  and  can  give  you  all  the  necessaryinfonuatiou  c(meeruing  it. 
I  have  the  honor  to  be,  very  truly,  your  friend, 

S.  A.  DOUGLAS. 
Hon.  John  B.  Fi<ovd, 

Secretary  of  War. 

Also  see  Mr.  J.  B.  Danforth's  letter,  dated  March  26, 1857,  presenting 
Messrs.  Pitts,  Gilbert  &  Pitts's  interests,  which  was  copied  several  pages 
back.  Mr.  Thales  Lindsley  also  wrote  numerous  letters  to  the  Secretary 
of  War,  pressing  his  claims,  and  showing  the  great  honor  and  benefit 
that  would  accrue  to  the  Departntent  by  granting  him  lands,  &c.,  but 
these  letters  are  too  long  to  be  copied.  He  was  opi>08ed  to  the  sale  also 
because  of  his  pre-emption  claims. 

From  the  time  that  it  became  known  that  the  island  was  to  be  sold 
till  near  the  time  appointed  for  the  sale,  all  of  the  above  parties  were 
active  in  pressing  their  claims. 

The  authority  of  the  War  Department  to  make  the  sale  was  derived 
from  the  act  of  Congress  of  March  3,  1819,  (3d  volume  United  States 
Statutes  at  Large,  page  520,)  and  the  fourth  section  of  the  act  of  March 
3,  1857,  (11th  volume  United  States  Statutes  at  Large,  page  203.) 

The  sale  was  advertised  as  follows : 

Wah  Dkpartmbnt, 

Washington,  March  36,  ia'>8. 

Sealf  d  proposals  will  be  received  at  this  Department  until  the  31st  day  of  May  next 
for  the  purchase  of  hll,  or  any  part  not  less  than  one  legal  snbdivision,  of  the  unsold 
land  of  the  "  island  of  Bock  Island,"  in  the  Ststte  of  Illinois,  heretofore  reserved  for 
military  purposes. 

Bids  will  be  received  for  the  purchase  of  the  lands  in  gross,  or  for  separate  parcels, 
as  above  described,  the  Department  reserving  to  itself  the  right  to  accept  or  reject 
either  or  both,  as  may  be  deemed  mo.st  advantageous  to  the  Government. 

Bids  will  be  received  until  12  o'clock  m.  of  the  31st  day  of  May,  at  which  hoar  all 
then  before  the  Department  will  be  opened. 

Proposals  should  be  sealed  and  indorsed,  "Proposals  for  the  purchase  of  the  island 
of  Rock  Island." 

Payment  to  be  made  in  cosh  to  the  assistant  treasurer  at  Saint  Louis,  or  to  the  Treas- 
urer at  Washington,  within  fifteen  days  after  the  acceptance  of  the  bids,  and  receipts 
transmitted  immediately  to  this  Department.  In  case  of  failure  to  make  the  x>aymeut 
within  the  time  specified,  the  award  shall  be  declared  null  and  void. 
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The  (leHcriptions  and  areas  of  the  nnsold  tracts  into  which  the  island  is  divided  by 
the  BiirveyH,  and  for  which  proposals  aie  now  invited,  are  as  follows,  viz: 


Town 
ship.  I 


■  :  Range. 


lr)N.. 
UN  ... 
l.-iN... 
ItlN... 
HN... 
IHN  ., 
18  N... 
I»N.. 

la  N . . . 

W  N  . . . 
IdN... 

1«N... 
UN.. 
ISN... 
!•?  N  . . 

lex... 

lux... 
IS  Jf  . . . 
18  N  . . . 
If  N.. 


IW. 
I  W. 
IW. 
1  W. 
IW. 
IW. 
IW.. 
IW. 
IW. 
IW. 
IW. 
1  w. 
IW. 
IW.. 
IW. 
2W.. 
2W.. 
2W.. 
8W.. 
9W.. 


Scc- 


30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
31 
31 
3-i 

:« 

3.-> 
35 
3« 
36 
3« 


West  J  of  aontbwcHt  fractional  J 

Northeast  fractional  i 

Northwest  fractional  J  

Northeast  ^  of  southeast  fractional  ^.. 
Southeast  1  of  soathuast  fractional  ^  . 
Northwest  J  of  southeast  fractional  i- 
Southwest  i  of  sontlioast  fractional  ^  . 
Northeast  J  of  souihwest  fraotionai  J. 
Northwest  J  of>southwest  fractional  i 
St»uthwest  i  of  sonthwust  fractional  ^ 
SiHitheast  ^  of  southwest  fractional  ^. 
Fractional  northeast  1  of  northeast  ^.. 

Fractional  north  (  of  northwest  i 

Fractional  east  ^  of  northwest  i 

Fractional  west  i  of  northwest  i 

Northitast  fractional  1 

Southwest  frac;tional  J 

Fractional  north  )  of  northwest  i 

Northeast  J  of  northeast  i 

Northwest  i  of  northeast  ^ 


Ankia 


II.  J> 

a.s 

Si.  31 

« 

SSLS 

MIS 

3118 
SLfi 
MM 
31.  M 

«Ln 

tLSI 
•3L9S 


JOHN  B.  FLOYD, 

Amtoiy  </  Wmr. 

NoTB.— The  "note"  of  April  iS  heing  incorrect,  the  following  is  subatitnted  therefor: 
The  followine-(1esrribe<l  tructs.  viz  :  S.  W.  fractional  i  of  sec.  35.  T.  18  N.,  R.  S  W. :  fractional  V.  1  of 
N.  W.  4  sec. :«,  T.  1«  N.,  It.  8  W. ;  N.  W.  J  of  N.  K  t  of  sic. 3ti,  T.  18  N.,  R. 2  W.,  will  be  sold  nibject to 
the  claims  of  the  KailroaiLBriilpe  Company,  the  Chicago  and  Rock  Island  Railroad  Company,  and  tb« 
Mississippi  and  Missouri  Railnrad  Company  for  "right  of  way"  untl  "depot  gronnds."  amonutinfr  fio 
1.'>.36  acres  in  the  first. named  tract,  to  3.72  acres  in  the  H<>eond.nanied  tract,  and  0.42  aores  in  the  Huib- 
named  tract,  as  particularly  designated  and  marked  on  the  maps  flh'd  in  the  Oeneral  Land-Offlce.  with 
letter  of  2Hth  February,  1851,  liy  .John  O.  Sargent,  attorney,  claiuiing  right  of  way  under  the  not  of  Cos. 
greHs  approved  August  4, 18.*.2,  entitled  "An  act  to  grant  the  right  of  way  to  all  rail  and  plank  mads 
and  macaduiuized  turnpikes  passing  through  the  public  lauds  belonging  to  the  T7nlte<l  States." 

JOHN  B.  FLOTD. 

Seenlary  rf  War. 

Nnmerona  bids  wer(^  rtH'eiv<'d  uiider  tlie  above  advertiseiueut,  but  they 
were  never  o))eiied.  A  few  days  after  the  day  appointed  for  opening  the 
bids,  the  act  of  June  12, 1858,  was  ajipioved,  the  sixth  section  of  which 
(see  11th  volume  United  States  Statutes  at  Large,  page  336)  prohibited 
such  sales,  and  it  was  understood  that  the  action  that  Gougresa  was 
taking  in  the  matter,  and  the  strong  opposition  of  luauy  parties  to  the 
sale,  prevented  the  Secretary  of  War  from  completing  it. 

ANOTHER  ATTEMPT  TO  SELL  THE  ISLAJSD. 

The  following  winter,  Senator  Trnmbull  introduced  a  bill  (Senate  bill 
No.  487)  to  provide  for  the  sale  of  the  i.sland.  The  interests  of  the 
various  parties  and  the  action  taken  by  them  for  and  against  this 
l>roposed  sale  were  precisely  the  same  as  already  described,  except  that 
the  arena  for  action  was  now  transferred  to  Congress.  The  bill  was 
defeated,  and  this  was  the  last  attempt  to  sell  the  island. 


A    BILL    TO    INOORl'OKATE    THE    ITPPER    RAPIDS    IMPROVEMENT   COM- 
PANY OF  ILLINOIS. 

During  the  winter  of  ]859-'00,  a  bill  was  introduced  into  the  legisla- 
ture of  the  State  of  Illinois,  and  referred  to  the  comiuittee  on  banks  and 
corporations,  to  grant  to  the  above  conii)any  the  privilege  of  construct- 
ing a  ship-canal  and  certain  dams  in  the  south  channel  of  the  river  at 
liock  Island.  The  bill  also  included  the  privilege  of  coustructiug  cer- 
tain iuiprovemeuts  on  the  lands  in  the  vicinity  of  the  dams,  and  made 
grants  of  land  along  the  lines  of  the  improvements  and  the  canal. 
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It  is  not  clear  from  the  wording  of  tbe  bill  liow  iniicli  land  tlins  granted 
would  be  included,  but  it  was  uiidorstood  to  have  embraced  some  of  the 
l:iud  on  the  island.  Mr.  Thales  Liudsley  was  one  of  the  incorporators, 
and  is  said  to  have  been  the  author  of  the  project  and  the  sole  originator 
of  all  the  plans  it  embraced. 

This  8ciieme  was  iu  direct  oppomtion  to  tbe  plans  of  the  Molino 
Water-Power  Company,  rhat  company  sent  an  agent  to  Springfield 
to  represent  their  case,  and  through  his  influence  the  bill  was  defeated. 

Prior  to  this  the  <orrej*|»oiuleiice  .seems  to  «how  that  very  friemlly 
relations  e.xisted  between  Mr.  l.indsley  ai^d  the  Moiine  company,  and  that 
they  were  in  accord  in  their  plans.  The  oppo.sition  of  the  Moiine  com- 
pany to  this  plan  of  Mr.  Lindsley,  however,  seems  to  have  changed 
these  relations,  for  in  the  following  year,  when  a  bill  was  brought  in  the 
United  States  court  in  Chicago  against  the  Moiine  company,  on  behalf 
of  the  United  States,  seeking  abatement  of  nuisance,  Mr.  Lindsley  wrote 
a  long  and  bitter  letter,  tille<l  with  sweeping  charges  against  the  Moiine 
company,  and  sent  it  to  United  States  Attorney  Larned,  in  Chicago, 
who  had  charge  of  the  proceedings  on  behalf  of  the  United  States.  It 
is  sntlicieut  to  say  here  that  this  suit  against  the  Moiine  company  was 
not  tried,  )>ut  was  abandoned  or  neglected,  and  apparently  forgotten 
after  the  breaking  out  of  the  war  of  the  relwllion. 
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In  Deoember,  1858,  Mr.  Blair,  while  acting  as  attorney  for  the  settlers 
on  the  island,  had  obtained  a  decision  from  the  Commissioner  of  the 
General  Laml-Oftice  favorable  to  the  case  of  the  pre-einptora. 

He  then  inloimed  his  clients  that  their  title  to  the  lands  would  be  made 
good.  It  appears,  however,  that  either  the  Secretary  of  the  Interior  had 
not  concurred  in  tlie  decision  of  the  Commissioner,  or  else  that  his  views 
were  snb.setjiieutly  changed  ;  for  iu  .January  following,  when  called  npon 
for  information  while  the  bill  was  pending  for  the  sale  of  the  island,  he 
wrote  a  letter  which  eftectually  reversed  the  decision  of  the  Commis- 
sioner. 

The  success  of  the  preemptors  excited  much  interest  at  this  time,  and 
was  the  subject  of  many  articles  in  the  newspapers. 

During  the  year  1859  no  further  advance  was  made  by  the  .settlers 
toward  obiaining  a  title  to  the  lands,  but  the\  still  remained  on  the 

land.     During  the  summer  nf  1850  an  indictment  against  the  settlers 

as  obtained  in  the  United  States  district  court,  for  cutting  timber  and 
other  acts  committed  on  the  island.  The  wises  came  up  before  Judge 
Drnmmond,  in  Chicago,  in  August,  1859,  and  the  following  are  the 
published  proceedings: 

Indictment  for  enttiug  limbtr,  •fc,  on  the  island  of  liock  Ula»d. 

These  vusp»  iiivolvins  llio  pre-eiii|>ti-il  character  nf  tlie  Ooverumflut  landx  on  tliia 
bland  citnit)  ou  furtriiil  in  ibu  Uuiteil  States coart,  bvfure  Judjju  Driiinmuuil,  un  Satur- 
■».v  Ijwt. 

Jlistrict  Attornfy  Fitch  apponrul  for  the  prosi'cntioi),  and  J.  J.  Ucardsley,  caq.,  of 
[tx^k  Island,  and  Walker  A  Viin  Aruiand,  of  (his  cit.y,  for  the  defense. 

After  H  disenssion  of  divers  uiatters  of  law,  it  w:is  fimvll.v  agreed  to  tulto  a  pro  forma 
erdiet  of  >;iiilr,v  ui;»tn»il  defendants  Ilortel  &  Milliard,  xnli.iect  to  a  motion  for  a  nnw 
trial,  abiding  the  result  of  certain  actions  of  ejeotiuent,  which  are  to  lie  liron^rht  to  de- 
termine more  fully  the  rights  of  the  pre-eniplora.  Tho  ijuestion  of  title  or  right  of 
pro-emi>fiou8  remains,  therefore,  undetermined. 

The  settlers  were  well  satisfied  with  the  above,  for  it  was  their  desire 
that  the  legality  of  their  pre  cmptiou  claims  might  be  tried  before  the 
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United  Statt'8  Supreme  Court,  and  it  was  the  opinion  of  tbeir  ooansel 
that  in  such  trial  they  would  be  successful  and  their  title  established. 

Judge  Druiuinoud  and  the  United  States  district  attorney  earuestiy 
opposed  the  settlers  in  their  attempt  to  get  |)ossession  of  the  island.  In 
the  siinimer  of  ISGO,  nothing  more  having  been  heard  Of  further  pro- 
(»jeding8  in  the  matter,  one  of  the  settlers  went  to  Ohicago  to  see  Judge 
Drumiiiond  about  it,  and  it  was  then  discovered  that  the  papers  in  the 
case  were  lost,  or,  at  any  rate,  they  conld  not  be  found,  and  nothing  fur- 
ther was  done  that  year.  In  tite  spring  of  ISlil  the  civil  war  began, 
and  more  pressing  matters  occupied  the  attention  of  all  coocerDed. 

From  the  beginning  the  settlers,  who  had  gone  to  the  island  from 
Hock  Island  and  vicinity,  stated  that  if  the  Government  should  ever 
wish  to  occupy  the  island  for  armory  or  arsenal  purposes  they  would 
not  prosecute  their  pre-emption  claims,  but  would  at  once  willingly 
resign  them  for  the  purpose  of  securing  for  the  locality  so  desirable  an 
object  If,  however,  the  lands  were  public  lands  and  subject  to  pre- 
emption, and  wero  to  be  acquired  iu  this  way  by  any  one,  they  would 
not  then  resign  them  toothers. 

When  the  act  of  Congress  locating  the  arsenal  on  the  island  was 
passed,  iu  July,  I8G2,  they  relinquished  their  claims,  and  have  tai^en  no 
action  in  n-gard  to  them  since.  There  is  correspondence  to  show,  how- 
ever, that  la.vyors  and  others,  who  had  been  interested  in  the  claims  of 
pre-em]>tors,  continued  their  efforts  to  obtain  a  title^to  the  lands  till  as 
late  as  ISGs, 

The  :inal  history  of  all  the  efforts  to  obtain  a  title  to  lands  on  the  island 
was  as  follows: 

The  {)re  emptors  gave  up  their  claiuis  and  moved  away  as  soon  as  the 
island  was  occupied  by  the  United  States.  Mr.  Lindsley's  varions  pro- 
jects and  his  i>re-onipti()n  claims  were  also  given  up.  All  of  the  mill- 
owners  and  others  having  property  on  the  east  end  of  the  island  (except 
the  Moliue  Water  Power  Company  and  Mr.  1).  B.  Sears)  vacated  the 
premi.s'.*s  occupied  by  theui,  and  moved  away  as  soon  as  they  were 
required  to  do  so  by  the  United  States. 

Theclaimsof  the  railroad  company,  the  Moline  Water-Power  Company 
Ml".  D.  B.  Sears,  the  Davenport  estate,  and  some  minor  claims  of  the 
city  of  liock  Island,  of  tin*  city  of  Moline,  and  of  parties  who  had  pur- 
chased land  -A'  Mr.  I).  IJ.  Scars,  were  .settled  by  purchase  and  by  con- 
tracts made  in  pursuance  of  special  a:!ts  of  Congress.  A  full  history  of 
the  settli'ineut  of  all  tlie.se  claims  will  be  given  in  Chiipters  IV,  VI,  and 
VII.  .Vll,  excei)t  the  claims  of  the  railroad  and  water-power  companies, 
were  settled  through  a  re))ursiia.se  by  the  Uniteil  States  of  all  the  prop- 
erty that  the  claimiints  had  ac<jnire<l.  The  jiroperty  repurchased  cost 
the  Government  the  sum  of  .Sii21,l>.'5r».  Tiie  claims  of  the  railroad  and 
water-povvi'r  companies  were  .settled  by  contracts  entered  into  in  parsa- 
juice  of  the  rtconimendations  of  a  board  of  commissioners  and  by  virtue 
of  certain  acts  of  Congn's,s.  The  railroad  company's  contract  provided 
for  the  removal  of  its  trade  and  bridges,  tiie  abaudonment  of  its  old 
right  of  way,  and  the  construction  of  a  new  route  across  the  west  end  of 
the  island,  tiie  expense  of  which  was  borne  by  the  United  States  and 
railroad  company  jointly,  and  gave  the  eoinpany  a  right  of  way  over  the 
new  route.  Tlie  water-power  company's  c(>ntra<'t  required  that  thecom- 
l)any  should  relincjuislt  its  franchises  to  the  Uniffd  States;  that  the 
United  States  should  build  and  maintain  the  water-power,  and  give  to 
the  company  a  jtortion  of  the  powor  obtained,  fr«'e  of  cost,  for»?ver.  The 
construction  of  the  portion  of  the  water  power  which  the  eonti'mst  gave 
to  the  watir  power  company  has  cost  the  United  States  nearly  a  half  a 


REPOKT  OF  TUK  CUIKP  OP  OKDNANCE. 


91 


killidii  (loUnrs.     (See  full  biatory  of  tLeso  coastrucMonH  iu  Oliapters 
PVII  and  Vlll.) 

Tlitt8i<  uudierous  ditiius  u^'iinHt  tlic  United  Status  Tor  tlie  Bock  laLiud 
military  reservatittii  hxd  uor  lieen  setllt-d  in  18»J2. 

TliH  fiiliowiiigf  clear  ami  Mxcelleiit  opinion  upon  the  \i*xi\[  Htsitns  of 
tliesc  ciiiiriiH  was  given  by  the  Attoriiey-Geiieral  of  the  Uiiiloil  8tutiTj  iti 
*^oveiul)er  of  that  year.     It  is  of  uuch  iuiportauue  that  it  is  copied  hero 
Siitire : 

Opinion. — Uock  Iiland  mUilarj/  re$tTvati(ni. 

^.  Thn  niionld  l.iiiila  .if  lUvik  UUuil.  in  tbc  Suto  of  Dlluoie,  uro  not  mibjiict  to  pro  nmvtlon  under  tb« 

lown  iif  rlu»  riilriMl  SUil»b 
TliH  r.— t'r-c  .t  i    I, /.I    r.'..,i.    [.I. III. I  r..r  tnUitury  ptirputteii  drrlvt>A  Itn  TAliillty  iiiit  aIopo  frutn  tli*)  imiK  of 

*• :  •  nt,  iiiir  (rum  uoy  of  tho  l»lor  iicla  of  Ibe  Scvrctitrlea  of  W»r,  but, 

T"  U.  IPOl). 

Ilw  .,.!..,,(  1..  ,-ii„,.,,[.i,  11.11  r.  ...rv  .1....,   .,..,1  ihii*  throw  Uiu  Ulvuil 

b- 
Til.  >d  li.'Dii  rt*niHjiiUliMj. 

ai..:  ■■>■..■;>■.; ... ■..   ;.■■    j ■   .■■..■..^.  ...».  ...^.■..    ...  v..  ».^--,...  ■.  ._.  L.Lhiir  llij  logiBliitliu  ur 

I'XIM'UIIVH  tll'liA'IUieUl  Ot  iUf  OfiVol'lUlti'lir. 

Thi>  mil  liiiriiy  of  tin-  ilecUion  of  ^f  r  .riiNticn  McLeui,  in  the  uua  of  Uultud  Sutca  r«.  XUa  Rallroml 
Brl(ij;ti  Co..'((l  Mol^euu,  .^17,)  iiuedttcuiod. 

AlTOKNKy-GKNBKAL's  OKFICK,  XiWilHbrf  H,  IdflUi 
8lH:  Tb"  letters  uf  tlic  Acting  S.'crc>tiiry  of  tlio  Iiituriiir,  ihp  firnt  diit'il  iWil  Aiii;iiat. 
8t,  HDit  the  ticcoad  daiod  tbu  ISih  ultiiiiu,  prdaunt  fur  luy  cousiduratiuu  tlieKu  qued- 
llous: 
1st.  Were  the  uosold  lands  of  Roiik  iHland,  in  tliu  State  »f  Illiuois,  KiibJtMit  lu  l>r«- 
'eui|iliu>i  nndi^r  tbe  lawN  of  tlie  Uoited  Slates  in  tlix  nioiitli  of  April,  lio7  ! 
2d.  Are  thi-y  ncnv  8iibj  c  to  (ire-emptiun  uuder  tlio.ie  lawttT 

The  vii!W  I  tnUe  of  tbe  siiliject  iiri».n.jtwl  by  these  iim-stiouu  roliuves  mo  of  the  iio- 
j-sify  of  considt-rii'jj  (hi'iii  sepurar^-ly.  I  buv"  givoii  to  Uuni  tbe  rxuniiuutioii  »U(1  rtj- 
ection  vvhici  their  iun'ortiiiici'  deinaiids,  and  I  orocend  to  aliite  loy  c'oiiul>i~iuuii. 
Rock  I-laud,  a  part,  of  the  public  laads  of  tlio  Uuitu<l  ijtuttw,  was  reserved  ami  occu- 
pied by  the  execniive  depnrtmetit  of  tho  Govuruiueut  lor  military  pnrposiui.  Thix 
BHervalioii  did  tiot  uriginBtc,  a«  has  boea  HUpposed,  in  thn  h-tturof  tlm  Snort'iary  of 
7ar,  Mr.  Cnlhoiin.  lo  thn  Ci'niniinsiomT  of  the  Gnni-rai  Land-Ofti<H',  dutfit  Mai\:h  !i, 
B"i'>,  »  herein,  hnvih);  Miated  tlmt  the  isUud  ist  do.  ineil  nuvessury  for  military  purposes, 
iwjiirHteil  that  il  be  aw'ordiiiKly  loserved  for  such  piirposu.s,  and  tha'.  whou  Uie 
►  rvaiioii  w««  coniplrtid,  the  War  Uepartnienr  flhoiihl  bo  atl vised  of  the  fuet.  That 
letter  and  tbe  siilwuMpiuut  uclion  of  Mie  Land-OUIce,  in  oiv.ii;;  notice  of  the  r.'nervafion 
to  the  register  having  cbnr};e  of  tbe  public  lands  la  tbe  di.ttri:'t  wherein  Rnuk  I>il:iud 
nriiN  .litnaled,  were  but  steps  KtnnipLu^  with  more  formal  churnetur  a  recervution  whiob 
Bud,  j  ■  f<et,  ljeA5ii  Ina4le  ye;u's  before  under  file  authority  of  law.  I'\>r,  by  vftrioiis  eai  ly 
■lets  of  C'on^ru.is,  the  Presideiii  bad  Iw-  u  anthorizud  to  ereel  lortilicalions  in  sii''.h  places 
Ms,  in  hJK  opinion,  the  public  bafety  should  ruipiire,  and  to  establish  :radiii::-hiius<>s  al 
Bnch  poscti  and  place.t  on  the  frontiers,  nr  iu  the  Indian  uounirv,  »s  he  should  Jnd^o 
pDo»t.  eonvenieni.  And  by  tbe  act  of  June  14,  lb09,  (2  8tats..  547,)  au  appropriation 
■rus  niaile,  ainon^;  other  tbinirs,  "for  orectiU);  such  foriihe.itious  a-t  may,  in  the  "piii- 
Hpn  of  the  President  of  the  United  States,  be  deemed  iiecessaiy  fur  ibo  pioleetion  of  tbe 
■Jortlierii  and  western  frontiers."  Under  tli"-  peneia!  power  niven  him  by  tbisaet,  the 
■•resident  selected  a  niilituiy  site  on  Roek  I-ibiud.  on  which  Tort  Armstiouj;  was  built. 
■United  States  m.  Railroad  Bridge  Co.,  ti  McLeiii',o'.27.)  1  am  not  iuforne  d  of  the  exact 
Bnie  'vhen  this  selecliou  was  made;  but,  aecordiu)^  to  the  letter  of  General  Jesiip  to 
■be  Ccimuiis-ioner  of  the  Geueral  Land-0))ier,  the  fort  wa.i  established  dnrin^  the  last 
■rar  with  Great  Britain,  and  was  occupied  in  An/>UNr,  1K15.  The  leservatiou  of  Rock 
BBLiiid  for  military  luirposes  be^aii  when  that  .selection  was  made,  and  from  that  time, 
■B  the  Supreme  Court  s,-iid  of  another  tract,  of  land  reserved  under  the  same  aulhori>y, 
■>V'ilcox  M.  iliiekson,  15  I'et.,  filM,)  "  it  ivas  severed  from  the  ma-ss  of  public  lauds." 
■  This  si-leclion  of  Rock  Island  for  military  purposes  was  not,  >is  we  have  seen,  tho 
BniintlMirlxed  .ict  "t  the  President,  but  tvas  made  in  the  exercise  of  a  disentioo  ve..sCed 
Id  him  by  CoU);ruHs.  The  Coimlitutioii  vests  io  Oon^ress  the  power  to  dispose  of,  and 
hake  all  ueeilfiil  rules  and  regulations  riwpecting,  tho  territory  or  other  property  lie- 
■Biiiiiiii!  to  the  United  State*.  Tbe  word  "  terriliuy,"  as  here  usrd,  is  held  to  be  eipiiv- 
Klent  to  the  word  "  lands,"  (United  .States  r».  firatiot,  l-l  I'et.,  .");17  ;)  and  the  power  to 
Hisposb  of  the  public  lands  under  thih  clsuse,  whether  by  sale  or  by  appropriation  lo 
■itber  iigen,  be|iini;s  M  Con>;ress,  and  not  t.o  the  President.  (United  Stales  i'.«.  I''ilz;;ef- 
Hd,  lo  Pet.,  4'il ;  Uuitril  States  et.  Nloidl,  1  Paine,  H4U.)  The  reservation  of  Rock  Ulaiiil 
Ibr  military  pur|>oM-s  derives  its  validity,  theivfore,  not  altme  from  the  act  of  sidee.llou 
■erfofmeil  by  the  President,  uor  from  any  of  thu  later  acts  of  his  Wur  Miuistvr,  but 
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Vrimarily  fVoni  the  j<tatate  wbich  iinttinrized  that  Re1f«ctini).  Tn  \Vi1(Mix  m.  J:i(j|^^H 
nil/).,  tlic  Sii|ir«Miic  Court  nay.  in  r<^ferl>^c«  to  the  f'rectii>n  nf  Fmt  Dearliorii  :  "  It  f^^^H 
not  lu:  (hiiitit^Ml,  wn  Kiippnini*,  by  any  one.  that  if  Coii;;reitH  had  by  law  f|||v.i'r.'.l  t  Il.^^^B 
in;;  hunne  tn  he  ostnhlished.auil  tliH  nnlltary  jHist  tn  hit  erectml,  at   Fi'i  i^^^l 

name,  that  thiH  wonM  have  lieen  authority  nf  law.     Urit  inRt>>ai1  of  <l<  'fl^H 

place  tbi'nisclvHH,  thcv  lnjt  it  to  the  diticrclioa  of  the  Pmident,  irkieh  i«  preuutljf  (Ac  MiiiB 
thing  in  rfftit."  ( 

I  aceonlinjjly  assnmp  that,  tho  8(>lpclion  of  Rock  Island  for  the  .site  of  a  mil  *  '  - 1 
tifii'aiinn,  thi>  erection  and  continned  oecnimney  of  thiit  fortilication,  anil  tli'  1 

coniniiinlcntiiin  of  the  War  Department  to  the  otticer  having  charge  of  tl.  r— ^iJ 
binds,  expresKinj;  a  denire  and  intention  to  boUl  tliat  iHland  for  military  pnrpoM^^^B 
gethrr  with  the  formal  recognition  and  ackaiiwled);inent  thereof  by  the  ljitni]-0^^^| 
all  deriving;  their  validity  from  tlii^  dlsoretioiiary  power  vested  iu  the  PreniiltMit  b.rtSS 
net  of  .liini!  14,  181)9,  have  the  Anme  le^al  etluct  to  withdraw  the  island  from  the  bixllfl 
of  the  public  lnnd«,  and  appropriate  it  to  the  sporiKii  pnrpo.ie  named,  km  if  it  hiwl  beeol 
done  by  a  sjieciiil  act  of  ConRreRs.  ■ 

I  do  not  understand  it  to  be  denied  that  Rock  Wand  was  lawfully  severed  from  tb«-l 
public  lands,  and  set  apart  for  military  purposes.  But  it  is  onntended  that  the  Pro*- 1 
ident,  fhron^b  the  Secretary  of  War,  on  the  Hth  of  February,  H48,  fnnnallv  relin-l 
qiiisbed  Ibis  reservation,  and  placed  the  land  at  the  disposal  of  the  Departnitinl  huvinM 
charge  of  the  pub'ic  lands,  and  that  it  thus  fell  back  into  the  general  Ixxly  of  the  pabv 
lie  lands,  mibjcct  to  entry  and  pre-emption  as  such.  In  meelinu  this  queMtion.  IjM|fl 
cede  thai  alihoncb  there  is  no  evidence,  so  far  iis  I  am  infurnied,  that  the  Pre^idM^^H 
fact  approved,  or  iven  knew,  of  tlie  letter  of  the  Secretary  of  War  to  the  Seo^^^^| 
of  the  Trensiiry  contninini;  the  snpposeil  relinquishment,  yet  the  act  of  tho  Sectfl^^H 
in  the  absence  of  any  evidence  of  bis  disapproval,  must  be  accepted  aa  the  aot  dH|H 
President.  This  prirciple  is  settled  beyond  unestion,  and  indeed  the  validity  or^B 
acts  of  the  War  Department  In  the  selootloa  and  reservation  of  Rock  Uliind  (lep«ndM 
OH  it.  1 

Hail  the  President,  then,  power,  by  the  act  of  his  ininis'^er,  to  transfer  tn  the  Irodyl 
of  the  public  landsa  tract  which  had  been  lawfully  and  regularly  roaerveil  oinli.r  ilial 
anlhority  of  an  act  of  Conuresji  for  military  purposes,  and  so  subject  it  to  •  !  | 

pre-emption  by  settlers  under  the  laws  of  the  United  States  r     I  tliink  tbe  8t.>  -^ 

this  question  compels  a  nefrative  answer.  We  have  seen  that  the  President  dijcEfflri 
his  authority  to  appropriate  this  land  ift  military  purposes,  not  from  any  powA^^^H 
the  puhllc  lands  Inherent  in  bis  oftlce,  but  from  an  express  grant  of  power  from  ^IH 
press  to  erect  fortifications  whiidi  be  might  deem  neue.snary  for  the  prot»ctiiiii  nf  ttiM 
northern  and  western  frontiers.  It  is  true  that,  n»  the  executive  head  of  tbe  liatioilS 
be  was  vested  by  law  with  ample  power  to  su|H-rvjge  and  control  tbe  fonitications  iM 
erected,  and  tbe  lands  reserved  fiv  their  use.  He  might  even,  if  be  deemed  it  pr«ni«J 
cease  to  use  the  fort  and  lands  for  purposes  of  prot^ectioii  or  defense,  and  withfllH 
from  them  the  forces  and  military  property  of  the  United  States.  Rut,  iu  niy  of^^^H 
he  had  no  power  to  take  them  out  of  the  elivw  of  reserved  lands  and  restore  th^^^H 
tbe  eeiiernl  body  of  public  lands.  It  is  certain  'hat  no  such  power  is  conftTif^^H 
the  President  in  the  act  nnder  which  the  selection  of  a  site  for  Fort  Ariiicitronj^l^| 
made.  S 

It  will  be  conceded,  I  anppone,  thnt  without  tbe  nnthority  nf  Congress  tbc>  PrroideqH 
could  not  have  selected  a  portion  of  the  public  lands,  and,  by  the  erection  i>l 

pancyof  a  fort,  devoted  it  to  military  jmrposes.    In  every  instance  where  tin  i] 

done,  sntbeirnt  b'niwbitive  authority  will  lie  found  for  tbe  act,  either  in  tbf  i.u tm 

peiicral  statute,  such  as  the  act  of  l80Vt,  or  of  special  onactinent.  But  if  tbe  rn<«H 
dent  iiiiibl  not  do  this  without  the  aid  of  Congress,  neither  notild  ho  annul  tin-  sanifl 
work  without  the  same  aid.  The  grant  of  power  to  execute  a  trnst,  oven  discretioM 
ally,  by  no  means  implies  the  fori  her  power  to  undo  it  when  it  haa  boon  coniidi'i.-*!  9 
duty  properly  performed  by  tbe  ICxeentive  under  statutory  authority  has  tli  « 

and  sanctity  which  belong  to  the  statute  itself,  and,  unless  it  be  witbiu  th  .m 

tbe  power  conferred  by  that  statute,  tbe  Exe'-utivecan  no  more  dtoitroy  bis  os\  i,  ..,,  i„,tM 
ized  work,  without  some  other  legislative  sanction,  than  any  other  perNon  outi.  To  am 
sert  snch  a  principle  is  to  claim  for  the  F.ieciitive  the  power  to  repeal  or  alter  i^^fH 
nf  Congress  at  will.  When  tbe  Primident,  in  the  exercise  of  the  discretion  iuve«£|^^| 
blm  by  the  act  of  1'^),  selected  Hock  Island  as  tbe  site  of  a  fort,  and  ex peiidcij^^H 
money  appropriated  therefor  iu  erecting  tbe  forr,  aud  o<>ciipiod  it  as  a  ii>  '  i  it^^H 

thns  setting  It  aside  as  a  reservation  for  military  pnrposes,  tbe  power  •  ''j^^l 

act  Vfls  exhausted,  and  lie  bad  no  more  authority  to  recall  that  reservni; ,  '^^^H 

the  land  to  the  condition  of  other  portions  of  tbe  pnldio  lands  not  so  apprnpH^^H 
than  be  would  have  had  t^o  expend  the  public  money  in  erecting  tbe  fort  witbai^^^| 
appropriation  l>y  Congreafi  for  that  purpose  The  withdrawal  of  tbe  land  from  th^^^| 
to  which,  under  the  anthority  of  Oi>ngres.s,  it  bail  been  appropriated,  and  ita  anp^^^l 
ation  to  other  aud  ilifren>nt  uses,  would  be  simply  an  attempt  "  to  dis|Mxso  of"  it,^a| 
power  to  do  which,  as  we  have  seen,  resides  only  in  Congress.    Aud,a<i  the  delegsttiod 
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hf  tblH  pownr  cannot  be  foiiiid  in  the  avt  u{  IdUi),  neitUei'  (to  I  know  ut  uii^  Huiiai-quoDt 
act  "f  Coiign-sH  ftniii  wliii-h  it  ciiii  l>i^  iliMivod. 
^^  Tills  vii-w  iif  llic  lijKiCiilive  Hiilbiiiitv  in  the  |irciui!ius  geeiu*  to  luc  to  ncuiml  no  «<x- 
^^■ctly  with  Ihn  pUiu  anil  wulluuceplcd  tbK(ir,v  ut  tbu  ilivisiiin  ot'  powfii's  iii  Dili'  (inveiii- 
^Hlieiit,  DH  hai'dl)  to  ri!(|iiiro  illu.itrutioii.  But  it  cnri  t-iuiil.v  be  'leiiioimtrnted  uii  various 
^^Kiv)un<l!«  tbnt  fi<>  luiiit  SA  Couj'ruwt  t'liilit  tu  trniiBl'er  to  the  oxccutivc  ilf|iurtmHUt  tbu 
^H^uwer  to  dis|><iKe  (wbetber  l>v  imbliv  kkIi-  or  by  ri^rbl  ol'  entry  nud  iirc-i'iiipiiixi)  of  ibnt 
^^purt  of  the  public  laods  rc.s«!rv<sd  lor  luilittiry  pnrpo»>-M,  thw  ri^bt  of  the  ICxruiitivt*  to 
exer<  iHi-  that  power  oii{u;bt  not  to  be  cuno'diMi.  Tbit  appropnatiou  of  tbi-  piildiu  div 
jnain,  either  t^) public  or  piivate  use,  in  eniiiiently  un  iul  ot  sovrreign  powi\r.  It  m  tbo 
BSeicisM  of  owiieraliip  and  implies  the  rig^ht  of  coutrolnver  the  title.  It  i»  a  uoiivnrsiou 
K  the  pro]>vrly  of  tho  nation  ei)nal  in  rettpoiiMibiliiy  aud  gravity  with  tbo  uppropria 
tion  of  tbi<  public  money,  and  diirivi'K  its  authority  from  thn  same  hit;h  ooiircu.  L'uder 
Bur  isystc'iii,  thin  extreme  power  reaidtwt  only  in  tJoiifjreaii.  As  the  Kxeeutlve  can  draw 
DO  iiianey  from  the  TroaAury  but  in  conHe<|neiive  of  appropriation  made  by  law,  80  ho 
auiiot  direst  the  title  to  a  foot  of  the  pnbliu  lauds  wlihout  tbu  Mime  legidlativu  itanc- 
■lon. 

These  rCHervatioiiti  were  usnully  niiide  fur  the  lucaliou  of  forts  and  military  stations 
on  the  frontierv,  where  the  eunnlry  was  but  thinly  settleil  and  the  puljliu  lauils  hiul 
Ltint  a  noiiiiiial  value.  These  forts  and  stuiious  have  been  abandoned  from  time  to 
line,  bevnuse  the  increase  of  population  around  them,  removing  frontier  dangers  ami 
converting  them  into  o^'nters  ol  prosperity  and  wealth,  have  seemed  to  render  thorn 
useless  for  nilbtary  purpo.ies.  But  the  same  cause  has  given,  in  many  instauues,  iu- 
tiense  value  to  the  laiuis  iitlaehed  tu  tbeiii.  It  is  the  appropriate ^'nuction  of  the  Ex- 
oiitive  to  decide  how  fur  such  military  post4  may  he  needed  for  the  public  servloe  at 
the  time,  and  to  use  or  disuse  them  aeeordiiigly.  Hot  it  by  no  means  follows  that  it  is 
'  or  onght  tx>  he  competent  for  tbe  Exet'iitive,  or,  as  it  may  happen  in  piuotice,  his  War 
Minister,  witboot  the  consent  of  Congress,  to  decide  that  the  lands  reserved  for  those 
^_  jiosts  are  and  will  be  no  longer  needeil  for  the  public  service,  and  destroy  tlie  resorva- 
^Htion  by  making  sale  of  them  or  opening  them  to  pre-emption  like  other  public  laudd. 
^^^t  is  quite  possible  tbat  such  lands,  for  reasons  already  suggested,  may  have  become 
f  much  more  valuable  than  they  were  when  reserved,  and  it  is  not  to  be  supposed  that 
Cougrejis  would  consent  to  their  conversiou  to  private  use  through  the  operations  of 
the  pre-emption  laws.  If  this  power  exists  in  the  Eveciilive,  it  might  well  happen 
that,  tliiougb  the  ilisbonest  or  mistakeu  ael  of  his  siibonlinate,  the  mosi  valuable  and 
,iiii|Mirlaut  of  tbu  military'  reservations  now  held  by  the  Goveruniuiit  out  ol'  tbe  public 
'inds  uitgbl  be  sitcriticed  through  the  pre-emption  laws  to  enrich  soiue  speculative 
Ifavonio  assuming  tbe  disguise  of  a  squatter.  Even  where  Cuugiess  has  uiilborixed 
|he  sale  of  these  reservations,  we  have  not  been  without  exauiples  where  the  public 
lliteresls  have  suli'ered  under  circumstances  creating  strong  suspicions  o(  otUciul  dis- 
lloue*ty.  If  it  bo  tnie  that  tbe  Executive  can,  ol  its  own  will,  convert  tue  military 
■eserves  into  pulilic  lands,  subject  to  pre-einp.  ion,  it  must  bo  coucedetl  that  the  (iov- 
Bferument  holds  them  by  a  most  precarious  teuure.  Tbe  lemptailou  to  truud  and  pecii- 
^atiou  nbich  such  a  power otlers  certainly  furnishes  an  overwheliuiug  leosou  in  publio 
jlicy  agaiuat  conceding  its  existence. 

Hut  it  will  be  found  that  the  view  which  I  have  takeh  of  this  subject  is  sustained  by 
iho  almost  iiuifoi'm  pnictico  of  the  Oovernment  in  the  di8|H>sition  of  inilit:iry  reserva- 
iions.  Where  tbe\  have  liecome  useless  (or  military  purposes  Congress  has  aliuiist 
invariably  provided  the  method  of  disposing  of  tbein,  eitUer  by  iliivcting  that  tboy 
liould  be  ikild  bv  the  Secretary,  or  that  fbey  should  be  placed  niider  the  control  of  tbe 
general  l.and-Olliee,  according  t^i  circiiiuhtaiices. 

The  act  of  March  J,  ISVJ,  Vi  tiUkXa.,  oi'O,)  authorized  the  Secretary  of  War,  tinder  tbe 
lirectiou  of  the  President,  lo  cause  to  be  sold  such  military  sites,  helougiiig  to  Iht) 
'Jnited  .Stales,  iis  may  have  been  found  or  become  useless  for  military  purposes,  giviag 
'to  the  Secretary  authority,  ou  payment  of  tbi?  consideration  money,  to  e.Kei'ute  iustru- 
uienls  of  title  lu  fee.     It  having  been  held  by  various  authorities  that  ibis  act  only 
authorized  the  sale  of  miliury  sites  which  bad  become  useless  at  the  lime  of  Iik  pas- 
Huge,  Congress,  by  the  lourtb  scctiou  of  the  act  of  March  3,  IH67,  (11  Stats.,  ^U:>,)  ex- 
Btiided  its  provisions  "t«i  all  militiu'y  sites,  or  to  such  piirta  thereof,  which  ate  or  may 
ue  useless  for  military   purposes."    Tim  act  of  August  It),  IdoU,  (^11  Slats.,  m7,)  pro- 
IVided  that  all  public  lands  theretofore  rosurvetl  for  military  purposes  in  tbe  State  of 
U'lorida,  which,  in  the  opinion  of  the  Secretary  of  War,  were  uo  longer  useful  or  de- 
hired  for  such  piirpo.ses,  or  so  mindi  thereof  as  said  Secretary  iiiiglit  de-sigoate,  sbuiihl 
pbe  and  were  tiieieby  placed  under  the  control  of  tbeUoueral  L-und-Olticc,  to  ho  dis- 
k<ise<l  of  and  Mild  in  the  same  manner  and  under  the  same  regulations  as  other  publio 
Pands  of  tbe  United  Statea.     In  additiou  t^  these  general  laws,  various  special  aclA  of 
■Congress  may  he  fun  id  soatterud  through   the  stalule-b  loks,  aiitliorixiug  tbe  sale,  iu 
k'hole  or  in   part,  of  |iarticu1ar  military  sites,  or  appropriating  them  to  other  imblic 
Bses. 
W  A  reviuw  uf  these  stututea  will  show  beyond  question  that  Congrusa  uu  mure  abuu- 
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(loiiod  t1i<>  ]in\ror  to  control  anrl  dispose  of  militnry  resorvations  tbnn  they  did  the  lame 
liowor  oviM'  lliu  n'st  of  tlii-  iiiiblu'  lands,  and  that  tlio  ntKthod  by  whioh,  wbea  no  loD)(er 
nocdi'd  f>-r  niilit4ir.v  piirposcH,  tli«y  w<t«  disposed  of,  was  jiii>t  as  whU  detiried  and  set- 
tlrd  by  ('oiif;r<-ss  as  llir  nii-tliod  hy  wliicli  Ihc  general  body  of  the  public  lauds  was 
open<'<l  lor  Nottlemont  or  Hiilo. 

A  stiikin;;  proof  of  tlii'.  vi);i1an<-n  with  TrTiicli  ConcrosM  pxpfoised  its  power  of  control 
over  niililiiry  nitos  is  furnislicd  by  the  sixili  stTtion  of  the  act  of  Jnne  IS,  1%R,  (U 
i^tnts..  '.VM').)  (icrions  roni]i1aitit  hitvinj;  licon  made  of  the  manner  in  wliiob  the  power 
ol  salo  III' I )<<>-<'  siti's,  ftonfi'rred  liy  the  act  of  Sfiirch  :<,  lHr>7,  wasexoreised,  Conj^reas,  by 
the  wotion  referred  to,  i-epenhMl  :i1l  tlie  then  exit>tin)(  laws  or  parta  of  laws  which  an- 
thorii'cd  tte  fnle  of  military  sites  wliieh  were  or  niifsht  1>econio  useless  for  niilitaiy 
pur]><isrs.  :ii>d  de<-l:>red  tliiit  said  lands  should  not  lie  subject  to  sale  or  nre-eiuptioD 
n<<der  :!iiy  <■!'  tile  l:nvs  of  the  Tnited  States,  svitli  a  |>r->vlHO  oontiniiin|{  in  force  the  act 
of  Aojinsi  IM,  l.-.'ti,  relative  to  certain  re»»-rva!ions  in  Morida. 

For  these  reifoiis.  I  am  of  opinion  that  the  letter  of  the  Secretary  of  War  to  the  Sec- 
retary of  the  'I'leasury  ef  the  11th  of  Kelirnary,  lt>4S,  was  without  antboriCy  of  law 
and  utterly  void  of  llie  elVeet  ]iropoMMl,  and  that  the  island  (except  tboae  fractiootl 
]<arts  iriaitted  liy  nets  of  Ciin};ress  to  certain  private  peiwuis)  remains  a  reservation  for 
ii'ilitary  |iur|><<!'eN.  This  reservation,  in  my  opinion,  included  originally  tbe  whole  of 
the  island.  1  do  not  nmlerstand  that  any  doubt  has  ever  l)een  expressed  that  it  bad 
this  exl<  nt :  but.  il  so,  a  reference  to  the  li'ltcr  of  (Secretary  Calhoun  of  March  2,  183^ 
iitid  the  I'  ItiM-  <l"  .'•ccittniy  I'uss  of  September  11,  IKlTi,  and  the  proceedinjpj  of  ihe  Isud- 
iil1i<'er>  IlicK'Uixler.  will  pnl  such  doubt  at  rest.  But  even  if  the  island  had  not  In 
terms  1<<  en  ili>i;:ii!ited  as  the  extent  of  the  reservation,  still,  under  tbe  principle  ap- 
plied in  the  ('a.se  of  .Mitchell  r«.  Tlie  I'nited  States,  if  VvU,  701,  tbe  whole  wonld  neces- 
sarily lie  t'lubriieed  in  it. 

It  <olli>ws  fioni  tills  that  the  island  was  not  subjert  to  pre-emption  nnder  tbe  Iswb 
of  the  I'Mieil  Stupes  in  the  mon'h  of  April,  l^^.'C  neither  is  it  at  this  time,  reseryationt 
beioir  <\|iii'»sl>  e\ei:i|iteil  fioiii  the  operation  of  those  laws. 

II  I  li:i\<'  ilins  l:ir  treated  this  i|uestion  more  fully  upon  general  considerations  than 
with  relrieoee  to  the  special  tacts  of  the  case  in  hand,  it  is  lieeanse  the  principle 
it  inxi'Kcs  M'-'iiK  <l  to  nie  to  rci|nirc  a  fair  examiealion  and  discnssion.  Claiming  for 
the  r.\ecoii\i>  a  pi>»>'i-,  as  I  iliink,  subvei-sive  of  the  Constitution,  this  princi|ile,  if  it 
be  corKct.  ini:si  extend  far  be,\oiid  the  c;i.<-e  in  which  it  is  now  invoked,  and  if  it  be 
ei'toi^f  oi-.N.  <'nj:li;  to  be  ve)ecte<l  as  a  rule  of  iiduiinisiralion. 

I'll!  llii'<<<  :ii<>  I  eilain  l.icis  iliseloM-d  in  the  papcr.s  you  have  submitted  which  show 
Ilia'  tb  (l!.'.>i>  ;bit  tlie  KocU  iNlaiid  ieseiv.m»n  had"  been  relinquished  and  had  re- 
vel !e>i  .■>  ;'.M"  Iv'.lj  of  the  )'iiblie  lainls  was  never  !;ece",>led  bv  either  tile  legislative  or 
e\ei  iiliM'  ili'|>:iitiiieiili  of  the  iIoMinsiieni.  not  i'\<  n  by  the  War  Department. 

!>■!.  »\mi  ;iis>  ir>:iied  II  .•l^  a  ii".,>i x ati,>;i  net  open  to  entry  under  the  prt'-emption 
li  »>.  loi  !  i<i  oi'lj  liid  tliev  :inilu>ii.-et;,.'rsrc  Pavi'iiport  to  tntiT  a  fractional  (|narter- 
»iiti<>;>  ,  t  llir  ivland  piioi-  to  tlie  :i'il,i;e<!  leiiiniin^linunl.  \private  act.  Al>ril  *^,  1^4,) 
l-iil  .■-,il>M  i;ii,  mi\  tbei-eio.  b\  i>ii\:i<eae(  of  .I;iun;n\  04.  I'v'."^.  ^U'  Stats,,  !J43,)  David 
I'.  Si»-.i">  w  :1N  ;<i;iii1eit  I  lie  Miinte  privilege. 

VM.   11  i- se,  1,  i;ii>  ol  til.'  Ivieii.'i  :in,l  ilie  c!Vieei-s  of  the  l.and-OflBec  repeatedly  rs- 

l'n>eil  to  ie<,';.-i  e  iin\  ny.l'.!  >>l*  piv  iiiiotion.  avii  -m'MV  allowed  a  claim  thereto.     Itis 

('.Miiv.i..xi,.iu'i  «>f  iliiM)e-i,  r.ii  l.:i;ii;  v»;ii.o.  i:i  a  h'tier  to  the  i>ecretaryof 

>i,it'  i';  P.<i  1"  i'l  I  '.■■".  l.'-.'^.  CN)  ii  NM  d  '111-  o;'i;i!oti  that  the  reservation  bad 

ill.'  111.—- .  (  ;Vi'  piiblu  'i:c  ."s.     15-.. t  i'is  et>i,'i.-il  snnetior.the  Secretary 

ot  Kcj'i-es.-iitativt-i.  dated  .lannnry -il,  lij59, 

r.V'V.;!:'.};  as  !.'  "the  present  siination  of  the 

■ii.iv  tile  >aniv  ".-as  be«  n  transferred  by  the 

'  evi. "  Ac.  ;ii':rr  deiai!;ng  the  facta  relative 

•:  i'i:i.  nn.i  ".I'e  att<  nipts  of  the  War  Depart- 

.  .'  \\\r  \\  or  !'^<-iMrln<ent  in  taking  nieasnrM 

■>>,  i\  r. ,,".-.  jifisr   i;  h.\-\  bci-ome  useless  as  a 

:   IV  .  ■  ,-,-  ;i-  .  -.  t   -  ji::'".io  lands  in  declining 

;  i>   N', -..   ■-.   .-Il .-. -iav.i' w-tl;  the  executive 

•  .>■'.  w ::'.'. -I-.!.  .1  '.>x  a  s>';v.  li  eonatrnction  of 
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4th.  The  War  Department,  since  tlio  letter  of  Secretary  Marcy,  has  repeatedly  and 
coDtiniKnisly  exercised  acts  of  control  and  jurisdiction  over  the  island  quite  inconsist- 
ent with  the  theory  of  its  relinquishment.  Trne,  Fort  AnnslronR  «as  evacuated  in 
1836,  and  has  not  since  been  garrisotiefl ;  bnt  the  linildinKS  wliich  remained  after  the 
sale  of  a  portion  of  them  in  that  year,  together  with  the  island,  were  Mien  placed  in 
charge  of  an  aReut,  and  so  continued,  at  least  until  the  20ih  of  Dcceuilier,  1858. 
(Letter  Sec.  War  of  that  dat<!.)  And,  in  ISTiO,  an  order  was  issued  by  the  Secretary  of 
War  to  Colonel  Mi-.son  to  sell  the  reservation,  l)nt  it  was  never  executed. 

In  conflict  with  this  almost  unbroken  curreut  of  legislative  and  execntive  action 
and  opinion  stands  the  opinion  of  Jadi;e  McL'^an,  in  the  case  of  The  United 'States  vs. 
The  iSailroad-Bridge  Company,  (6  McLean,  .Ol?.)  With  the  highest  respect  for  the 
opinions  of  that  distinguished  and  lamented  jnd({> ,  I  am  compelled  to  believe  that  if 
he  had  given  to  the  qnestion  under  consideration  a  more  careful  and  thorough  exam- 
ination than  that  opinion  indicates,  he  would  have  been  led  to  a  difl'erent  coiiclasion. 
As  the  (^ase  is  presented,  this  point  seems  to  have  been  but  incidentally  In-fore  him, 
and  witbont  a  complete  view  of  the  facts.  On  page  r>25  he  declares  that  "  the  aban- 
donment of  Rock  Island  as  a  military  post,  and  for  all  public  purposes,  was  as  com- 
plete as  its  reservation  had  been,"  and  he  distinguishes  it  (pages  5'i7, 538)  from  the  Fort 
Dearborn  reservation,  litigatv'd  in  Wilcox  vs.  Jackson,  upon  the  ground  that  the  pos- 
sessinn  of  that  reservation  "  for  public  purposes  had  never  been  abondoned." 

It  is  hard  to  s.iy  what  effect  might  have  been  produced  ou  the  mind  of  Judge  Mc- 
Lean if  the  well-ascertained  fact  had  been  in  evidence  in  the  case  that  the  Rock  Island 
reservation  had  reni.iiiK'd  in  the  possession  of  the  War  Departnrent,  and  Wiis  actually 
in  its  possession  by  it«  authorized  agent,  when  his  decision  was  pronounced.  If  tliat 
decision  had  been  reviewe<1  by  the  Supreme  Court  of  the  United  States,  I  amnot  witn- 
ont  reason  for  believing  that  an  opinion  more  in  accordance  with  the  current  of  its 
decisions  in  similar  oases  would  have  been  the  result. -It  is  worthy  of  remark  that 
the  United  States,  by  the  Attorney-General,  in  that  case  controverted  the  conclusions 
which  Judge  McLean  adopted,  thereby  showing  that  prior  to  April,  lt;57,  the  Executive 
Department  considered  the  island  a  military  reservation.  And,  as  nothing  has  occurred 
since  that  time  to  change  its  status,  n  flrui  adherence  to  that  position  is,  iu  my  opin- 
ion, the  plain  dnty  of  those  who  administer  the  Government. 
I  am,  sir,  very  respectfnUv,  your  obedient  servant, 

EDWARD  BATES. 

Hon.  Caleb  B.  Smith, 

Secretary  of  tlw  Tnierior. 

Extensive  prison  barracks  for  prisoners  of  war  werf  built  on  the 
island  iu  the  summer  and  fall  of  1863.  The  construction  of  the  build- 
ings was  in  charge  of  Capt.  C.  A.  Reyuold.s,  United  States  Quarter- 
master's Department,  aud  were  sufilcii-ut  for  the  accommodation  of 
13,000  prisoners. 

The  prison  was  under  the  control  of  the  Commissary-General  of  Pris- 
oners, Brig.  Gen.  William  Hoffman,  and  was  commanded  during  the 
first  year  after  its  construction  by  Col.  Eicbard  H.  Eush,  United  States 
Volunteers,  and  after  that  by  Col.  A.  J.  Johnson,  United  States  Volun- 
teers. 

Dr.  Watson,  of  Dnbnque,  Iowa,  was  the  surgeon  in  charge,  and  he 
was  assisted  in  his  duties  by  Dr.  P.  Gregg,  ol  Eock  Island,  and  many 
other  physicians. 

The  prisoD-bnildings  wore  all  turned  over  to  the  Ordnance  Depart- 
ment at  the  <  lose  of  tlie  war,  and  were  used  for  a  time  for  the  storage 
of  material  turned  in  from  the  armies  in  the  field.  They  were  temporary 
structures,  and  nearly  all  of  them  have  from  time  to  time  been  removed. 

The  subsequent  history  of  Eock  Island  includes  the  establishment  of 
the  arsenal  and  armory,  the  settlement  of  the  claims  described  above,  a 
description  of  the  island,  arsenal,  aud  armory,  and  a  history  of  the 
work  of  constrnction  from  its  coinmencemont  to  January  1,  1877. 
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Chaptkb  II. 

ESTABLISHMENT  OF  THE  ARSENAL  AT  ROCK  ISLAND.  AND  MAJOR  KIN08 
BLTRY'S  COMMAND  FROM  18C3  TO  1865. 


Act  of  Congress  locating!  n  iintioual  arsenal  on  Rock  Islnnd — Board  of  offlron*  to  »fli 
n  »ile,  (luuriiiirie  uiali'rials  to  be  nnvti  in  nonstruction,  &■•. — Hihtorv  of  ibc  work 

while  iiniter  ciiniuiaud  of  Major  Kingslinry,  Oninaur.e  Dttpartiiient— R - 

resjionilcnci!  relative  to  luuds  on  tile  island  ocrnpied  by  private  parti 

company— Oitlicultics  growirfj  out  of  the  oocnpation  of  the  island  > 

fur  a  military  pri.soii  and  by  tlie  Ordnance  Department  for  arsenal  pni|ionr>< — N«nt- 

sity  for  urraoKlng  plans  for  tlie  work  with  reference  to  the  fnture  connirnction  of  • 

f-rejitualionalarmory  and  arsenal — The  future  mapiiliideof  the  work  r.       '      ' 

Act  of  I'ougreM!)  to  remove  all  jirivate  parties  from  l In-  island — Actici: 

iug  officer  thereon — Chief  of  Ordnance  visits  Rock  Island  in  May,  IMti.'.     .  ..i,,.,,wrt^J 

gidwlnt;  out  of  failure  of  contraelor  to  furnish  stone  for  Store-house  A — t>t<sLT^^^| 

of  Sf^tre-house  A — Major  Kingsbury  relieved  from  comuiaud  ol  the  araxDal,  unJ^^B 

1  eedcd   by  General  Rodniau — Statement  of  funds  appropriated  fo  ,  rtwetvcd,  ufl 

exjiended  at  Rock  Island  arsenal  from  letKI  to  14(id.  f 

An  act  of  Gougress,  approved  July  11,  1SG2,  to  estnlilisli  sx  iintinnalJ 
arHeiial  (tu  the  iBiaiid  i>f  Kock  Islaud,  in  tlie  State  of  Illinois,  mid  ap-| 
proinialiiig  $100,(KI0  llierclor,  was  the  first  action  taken  b^  ("KtigresuJ 
for  the  construction  of  the  Bock  Island  arsenal.  (Copy  of  the  act,  <i,l 
appendix  to  Chtipter  [1.)  The  intention  of  this  act  was  to  providi-  fori 
the  coiuiiiencement  of  a  small  ars«>nal  of  deposit  and  repair,  Kimijar  tol 
the  arsenals  at  Columbus,  Ohio,  and  Indianapolis,  Ind.,  provided  for  iai 
the  same  act.  Soon  after  the  ai)proval  of  the  act  for  the  estul>lisbmeutl 
of  the  arsenal,  a  board  of  officers,  consisting  of  Alaj's  F.  D.  Cal lender! 
and  C.  V.  Kingsbur.v,  and  Cai)t.  T.  J.  Treadwell,  Ordnance  Depart-] 
nient,  was  appointed  to  select  sites  on  the  island  for  the  arsenal  build-1 
iugs  and  to  dt'lermiue  upon  materials  to  be  used  in  construction,  &r.| 
(Copy  of  rejtcft  of  oflicers,  b,  ajipendix  to  Chapter  II.)  The  rpfwirt  ofj 
his  board  fixed  accurately  the  site  of  the  large  store-house,  now  knownl 
as  yioreliouse  "A,"  at  the  west  or  lower  end  of  the  island,  recommended  I 
sites  for  magazine  antl  other  buidings,  aud  the  u.se  of  the  Le  (!laire  (Iowa)  1 
limestone  in  their  construction.  (To  avoid  confusion  it  should  be  borne  I 
in  mind  that  the  course  of  the. Missl.Hsippi  opposite  Rock  Island  is  nearly  J 
due  west:  the  island  itself  is  nearly  three  miles  long  and  has  an  av«»rHgftl 
Width  of  about  one  half  of  a  mile.)  On  the  27th  day  of  July,  18G3,  Muj.l 
C.  1*.  Kingsbury,  Ordnance  r)e|)artiuent,  was  assigned  to  the  duty  ofj 
constructing  aud  the  command  of  the  arsenal,  and  arrived  at  the  un«e-l 
uul  to  enter  upon  his  duties  on  the  13th  of  August  following.  Tbel 
report  of  the  board  of  officers,  referred  to  above,  was  approved  by  tbel 
Secretary  of  War,  aud  ou  the  27th  of  July,  18G3,  the  Chief  of  Ordiiuucel 
sent  a  letter  of  instructions  to  Major  Kingsbury,  (c,  a[)pendix.  Chapter  I 
II,)  inclosing  detail  drawings  of  Storehouse  "A,"  and  flirecting  him  to  I 
consiruct  the  building  in  accordance  therewitli,  aud  to  comply  with  the  I 
recouimeiidatioiis  of  the  board  in  regard  to  the  location  ot  the  build-  I 
ing,  the  material  to  be  used,  &c.  The  letter  specially  direct  that  I 
the  Le  Claire  limestone  shall  be  used.  These  instructions  were  com- 1 
plied  with,  and  the  store  house  was  constructed  acconlingly.  Attention  I 
is  given  tti  this  point  here  because  the  use  of  the  Le  Claire  stone  wau  I 
afterward  abandoned  in  the  construction  of  the  arsenal,  its  tpinlity  being  I 
Considered  unsatisfactory,  and  because  Major  Kingsbury  has  been  some- 1 
what  severely  criticisctl  for  using  the  stone  and  also  for  the  locution  of  I 
the  building,  for  its  frontage,  and  for  its  character.  It  is  clear  that  the  I 
ustructions  of  the  Chief  of  Ordnance  gave  M  ijor  Kingsbury  no  option  I 
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in  the  matter,  and  if  there  are  any  defects  in  the  .stone  and  the  location 
ami  character  of  the  building,  he  is  not  responsible  therefor,  except  iu 
much  as  he  was  an  oilicer  of  the  board  that  recommended  them. 
Ground  for  this,  the  first  building  of  the  arsenal,  was  broken  on  the 
1st  day  of  September,  18G3,  and  the  excavation  for  the  basement  com- 
l)lcte<l  in  November  of  the  same  year.     Temporary  shops  for  use  iu  con- 
structing the  arsenal  were  put  up  during  the  winter,  and  on  the  Gth  of 
April,  1SG4,  the  masonry-work  for  foundations  was  commenced.    The 
(•t>ruer-stone  at  the  northwestern  angle  of  the  building  was  laid  on  the 
iiOth  day  of  April,  18C4.    Iu  the  stone  was  deposited  a  bottle  coutaiuiug 
)pies  of  three  newspapers — the  Rock  Island  Union,  the  Davenport  Ga- 
tte,  and  the  Davenport  Democrat ;  a  half  dollar,  (United  States  coin,) 
ind  a  paper  giving  thedate  of  laying  the  stone,  the  namesof  the  President 
,the  United  States,  the  governor  of  the  State  of  lllinoi3,and  the  offi- 
cers at  the  arsenal.     Work  on  this  building  was  continued  during  the 
w  hole  of  Major  Kingsbury's  command,  which  lasted  until  June  30th, 
1N6.J,  and  at  that  time  the  basement  and  a  portion  of  the  first  story  was 
ompleteil.    The  building  is  nearly  on  the  site  of  old  Fort  Armstrong, 
ud  the  window-frames  of  the  basement  are  made  of  oak  obtained  from 
the  old  fort.    No  other  buildings  were  commenced  dnringthis  time,  but 
TOO  yards  of  stone  were  procured  for  a  magazine. 

Major  Kingsbury  exi>erieuced  many  serious  ditHculties  and  vexations 
delays  in  procuring  materials,  particularly  stone,  for  carrying  ou  his 
work.  This  is  partly  accounted  for  by  the  fact  that,  by  law,  material 
had  to  be  purchased  under  contract.  The  contract  fixed  the  price  in 
currency,  and  might  last  for  years.  The  value  of  the  currency  at  that 
time  was  subject  to  violent  changes,  and  it  is  not  easy  to  force  a  cob- 
tractor  to  furnish  materials  when  the  price  is  far  below  the  value. 

During  all  the  time  of  Major  Kingsbury's  command  the  military 

irison  was  on  the  island,  and  frequent  conflicts  of  authority  and  qnar- 

cls  occurred  between  arsenal  workmen  and  troops  belonging  to  the 

prison-guard.    The  former  were  interfered  with  and  hiudered  by  the 

guards,  and  troubles  occurred  in  regard  to  the  catting  down  of  trees 

,     aud  the  use  of  materials. 

^B  As  was  stated  at  the  beginning  of  this  chapter,  the  act  of  Congress 

^Bpproved  July  11,  liHi'2,  was  for  the  establishment  of  only  a  small  ar- 

^Benal  of  storage  aud  repair.    It  had,  however,  been  a  plan  and  cherished 

^Rrish  of  the  War  and  Ordnance  Departments  aud  of  the  otlicers  of  the 

Army  of  high  rank,  for  several  years,  to  have  constructed  somewhere  in 

^—the  Mississippi  Valley  a  great  arsenal  of  construction,  consistent  in 

^^haract«r  and  capacity  with  the  ])robable  future  growth,  magnitude,  aud 

^Kecessity  of  this  part  of  the  country.    This  plan  was  not  lost  sight  of, 

^But  was  prominently  in  view  when  the  Rock  Island  arsenal  was  located, 

^^nd  it  was  hoped  and  expected  that  at  some  time  in  the  future  the  Rock 

I     Island  arsenal  would  become  the  great  arsenal  needed  for  the  Missis- 

sip|>i  Valley.    This  is  fully  set  forth  iu  the  reports  and  letters  of  Major 

Kingsbury,  as  early  as  1803,  immediately  after  work  at  the  arsenal  was 

commenced. 

I         The  following  are  extracts  from  a  letter  written  by  Major  Kingsbury 

to  the  Chief  of  Ordnance,  August  22,  1863 : 

^^L  r.pfore  building  opcraliona  are  commenced  on  Rock  Mauil,  I  deem  it  a  mutter  of 
^^Ancli  imporliince  U\  thn  I'liited  Statics  to  gecnre  jiosswaion  of  the  "  Duvenpurt  pluc«f " 
^^fcliii'h  now  near; .  s  the  Govurunu-nt  jjiuuuils.     Ii-  iry  to  tbe  ;irsoiial 

^^fcif  renders  it«  1)  .  iiecissity,  slimild  an  extension  ■  Mislimeut  1ii>i;omi«< 

^^■eairuble  ;  aud  Ui  ..v..  ./•  the  };<>0);ruplii(:iil  position  of  th^  .,..1...  ^iid  rapid  develop- 
^^■leiit  of  the  conatrjr,  that  ejiturHiou  may  uut  l>e  far  distotit. 

^H  7  ORD 
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Again,  on  October  8,  1SC3,  Major  Kingsbary  wrote  to  tbe  Chief  « 
Ordnauce  as  follows : 

It  is  liclieved  (hat  Kock  Islnnd  wns  oriRiTiaUy  selecteij  for  a  porinnncnt  nii' 
Mtablitibueot  on  account  of  it«  isolntion,  ita  admirable  Ken|;rapLic»l   piwitioi 
.  refereucu  to  railroad  and  water  coinmiinieutions,  and  it«  guliji-ctioii  to   tli< 
control  of  tli(<  Govornmeiit.    In  addition  to  an  arsenal  of  constniction,  it  ; 
that,  at  no  distant  day,  a  national  armory  and  foiindery  will  bcan'i,.,,  i  ^...i 
military  wants  of  tlip  vjist  valley  of  the  Mia-sissippi.     If  the  entire  ; 
erty  of  the  United  States,  there  is  proljably  no  other  point  btilvv 
and  tho  Rocky  Mountains  that  would  combine  so  many  advantages  ui.  ixiaitiuii  a.i 
other  requirements  fur  such  au  establishment.    About  two  hundred  aereA  iiiivi-  ' 
ceded  by  acts  of  Congress  to  two  individuals.    The  patent  for  one  of  tin 
amounting  to  nearly  one  hundred  and  sixty  (IfiO)  acres,  w.is  issued  in  Ai 
after  the  death  of  the  grantee,  who  had  occupied  and  cultivated  the  litiiil 
vious  years.    This  claim  extends  nearly  across  the  island,  so  as  almost  to 
Government  reservation.    The  other  Kraut  lies  at  the  extreme  upper  end  ni 
It  is  probable  that  the  .vlvaiitauea  already  received  from  these  gran; 
more  than  compensated  for  any  lalior  or  improvements  the  parties  liav, 

I  can  find  noibinR  in  tlie  report  from  the  General  Land-Otlioc  i 
Island  in  reference  to  the  rijjlit  of  way  (jiven  for  a  railway  across  th. 
of  course,  niiable  to  ascertain  what  widtli  of  laud  was  granted  for  the  ^  .. , 

If  you  agree  with  mo  us  to  the  present  and  prospective  importance  ot  I; 
for  military  purposes,  provided  the  exclusive  jurisdiction  and  ownership  of 
States  *cre  restored,  might  it  not  be  deairable  to  ask  Congress  for  :i  ' 
acts,  whereby  the  value  of  the  island  for  military  purposes  has  been  l:i 
Could  not  these  lands  be  condemned  for  public  uses,  and  appraisers  appomi 
mine  tho  compensation,  if  any,  to  which  the  parties  may  be  entitled  for  the. 
menls  f    Should  these  views  meet  your  approval,  their  adoption  might  iii\ . 
portnnt  niodilicatiou  of  the  present  plan,  location,  and  managemeui  of  thi 
for  the  arsenal ;  but  as  no  masonry  can  be  laid  during  tbe  winter,  there  ii 
delay  in  building  ojierations  arising  from  the  legislation  heroin  suggested. 

TLe  fntnre  plans  for  the  arsenal  are  Rgain  indicated  in  a  letter  of 
Major  Kiiigsbnrj's,  dated  March  21,  1864,  in  which  he  earoestly  advo- 
cates a  restriction  of  the  occupation  and  use  of  the  island  by  th©  Chi- 
cago, llock  Island  and  PaciHc  llailroad  Company,  discusses  their  titla 
to  a  right  of  way,  and  rocouimends  that  the  railroad  cotupauy  Im>i  re- 
quired to  provide  a  wagon-road  on  their  bridge  for  the  use  of  the  Gov 
erniuent,     (See  appendix  to  Chapter  II.) 

Again,  on  the  0th  of  December,  1SG4,  Major  Kingsbury  wrote  to  tie 
Chief  of  Ordnance  on  the  subject,  as  follows: 

It  has  been  inferred,  from  the  legislation  on  the  subject  and  from  other  imlii-.-iii.i.n. 
that  the  public  works  on  this  island  wore  to  bo  of  a  more  exteusive  and  a 
act«r  than  any  other   ordnance-depot  west  of  the  Alleghanies;  and  if  tl. 
correct,  it  Is  evident  that  the  buildings  should  be  designed  with  reference  i. 
as  well  A*  to  tho  locality  itself  ond  its  topographical  surroundings.     I  nn 
that  the  quarters  of  which  the  drawings  have  recently  been  received  Il- 
eal with  tliiise  erected  at  Indianapolis  and  Columbus;  thus  having  no  : 
couinianding  importance  which  this  position  is  destined  to  occupy,  nor  i 
the  qnarlers  here  will  form  a  oouspiouous  object  from  the  river  and  the  i 
well  as  from  the  growing  cities  on  both  sides  of  the  Mississippi,  in  whii' 
many  buildings  of  much  pretension  and  elegance.    Should  not  - 
Itellisliment  or  architectural  ellect  be  given  to  the  structures  thus 

contbrni  them  to  tho  simple  and  severe  stylo  whtcU  may  be  appiu[.ii,.,.v  lu  ;,^-j  hu^'mi- 
tuiit  establishiucut«  and  more  obscure  localities  f 

Major  Kingsbury  made  strenuous  ellbrts  to  procure  the  removal  and 
the  atljustnient  of  the  claims  of  private  parties  who  held  lands  or  otli*r 
rights  and  jiriviiegeson  the  island.    These  letters  and  reports  t'ov 
much  of  what  has  been  done  at  the  arsenal  in  subsequent  y< 
give  interest  to  the  extracts  which  have  been  made  from  them 

L's  of  a  few  selections  from  Maii>r  Kingsburv's  letters  ain;  - 


copies 


which  will  be  foiiiid  in  the  appendix  to  this  chapter.  Brig.  Gen.  tif 
D.  Kamsay  was  Chief  of  Onlnaiice  at  this  time,  and,  in  pursaan 
the  plau  indicated,  he  procured  the  i>a8sago  of  the  following  act: 
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Whcrcjw  it  i9  necessary  that  tlio  Govemmont  of  the  L'niteil  States  should  at  an  early 
ay,  for  thu  jiur|Mige  of  the  arsenal  at  Rook  Iisland,  in  the  State  of  Illinois,  providea 
lor  in  the  act  jiassed  July  clovonth,  eijihtcon  hiiDilred  and  sixty-two,  obtain  the  ponses- 
hiou  of  aud  title  to  certain  lauds,  now  the  property  of  private  persons,  upon  wliicb  to 
locate  the  said  arsenal,  with  tbo  grounds  aud  biiildinj;s  needful  for  aud  to  uaku  a  part 
of  the  saiue :  Now,  therefore, 
He  II  enacted  by  (he  l^enate  and  ITonae  of  Reprnnntalirei  of  the  United  Statet  of  JmerUra 
CongrtiD  atnemhhd,  That  the  Secretary  of  War  he,  and  he  is  hereby,  autliorizcd  and 
mpowerod  to  take  and  hold  full,  complete,  anrl  permanent  po».s<ssion,  in  behalf  of  the 
I'niled  States,  of  all  the  lauilh  and  shorew  of  the  island  of  Rock  Inland,  in  the  State  of 
liuois,  the  aanie,  wheu  so  possessed,  lo  bo  held  and  kept  as  u  military  reaervatiou  by 
e  War  Departiuent,  upon  which  shall  be  built  aud  maiutaiiied  an  atfienal  fur  the  con- 
nction,  deposit,  and  rejiair  of  arms  and  munitions  of  war,  and  such  other  military 
tablishmentsas  have  been  or  may  be  authorized  by  law  to  be^placod  tbureou  in  coa- 
eotioii  with  snch  arsenal. 

Skc.  2.  .Iiirf  be  it  further  fnncttd.  That  if  it  shall  appear  upon  CTamination  by  the  At- 
rney-General  of  the  United  States  of  the  titles  of  the  lands  on  Uoik  Inland  taken  and 
cupied  by  the  Secretary  of  War  for  an  arsenal  and  other  military  purposes,  a«  pro- 
Wed  in  tlio  foregoing  section,  that  any  part  or  parcels  thereof  are  now  the  property 
If,  and  are  rightfiiUy  possessed  by,  any  individual  or  corporation  as  his  or  their  own 
rivute  property,  the  value  of  such  privat-e  property  so  taken,  and  a  just  compcusatiou 
br  any  damages  caused  by  such  taking,  shall,  if  mutually  agreed  on  by  the  Secretary 
"  War  and  tne  rightful  owner  or  owners  thereof,  aud  approved  by  the  President,  bo 
paid  by  the  Secretary  of  the  Treasury  to  said  rightful  owner  or  owners  so  agreeine, 
out  of  the  appropriatious  made  or  to  be  made  for  the  constnictiou  of  said  arsenal : 
Provided,  That  before  such  payment  shall  be  made,  the  said  owner  or  owners  of  such 
private  lands  so  taken,  or  such  of  them  as  shall  agree,  shall  by  good  aud  suflleienc 
Seed  or  deeds.  In  due  fnnn  of  law,  and  approved  by  the  Attorney-General  of  the  United 
'tales,  fully  release  and  convey  to  the  United  States  all  their  and  each  of  their  several 
od  respective  rights  in  and  titles  to  such  lands  so  taken. 
Sec.  'J.  .tnd  he  it  further  enacted.  That  if  the  Secretary  of  War  shall  not  .igree  with 
By  private  owner  or  owners  of  land  so  taken  for  the  use  of  the  United  States  for  mili- 
|ry  purposes,  or  if  any  such  owner  or  owners  shall  refuse  to  accept  the  sum  to  be  paid 
'  him  or  them  by  the  Secretary  of  the  Treasury  as  and  for  the  true  value  thereof,  or 
ball  from  any  1:11  '     t  or  fail,  for  the  space  of  twelve  months  after  such  taking, 

to  execute  and  il.  Ued  or  deeds  thereof  needful,  in  the  opinion  of  the  Altorney- 

eneral  of  the  L.....  .■  .  .,iies,  to  convej-  to  the  l.'uiti^d  States  the  title  of  such  lands 

iken,  there  shall  forthwith  be  selected  three  competent  persons,  who  shall  be  named 
sd  appointed  by  the  President,  and  shall  by  him  be  constituted  a  board  of  cominis- 
^ouers,  whose  duty  it  shall  be  to  hear  tbo  parties  interested,  who  may  appear  beforo 
nein  upon  reasonable  notice  of  time  and  pl.ice,  and  ascertain  the  true  value  of  the 
>nd  tiiken,  and  of  the  several  parcels  thereof  that  shall  not  have  been  conveyed  to  or 
>id  fur  by  the  United  Stales  lis  hereinbefore  iiroviile<l,  and  the  names  and  titles  of  the 
Uiimii"*-  'I-' "if,  if  more  than  one,  and  their  respective  interests  therein,  and  what 
Dmp<  :  the  taking  of  their  lands  is  due  to  each  claimant ;  aud  the  said  board 

?  coin  I  >-  shall  report  the  same,  a«  early  as  practicable  after  their  appointment, 

I  the  circuit  court  of  the  United  States  within  and  for  the  district  in  which  such  lauds 
•e  situated ;  and  in  case  of  a  di(l'«reiio«  of  opinion  in  the  said  board  as  to  the  matters 
iferred  to  them,  the  report  of  u  ■  ■>(  thu  commissiouei-s  shall  be  held  to  be  the 

eport  of  the  board.    Ami  the  1  'U  and  expenses  of  the  said  commissioners 

liall  be  fixed  and  approved  by  i,;.t  ._,  ^iv  ;..iy  "f  War,  aud  paid  by  the  Secretary  of  the 
frensuiy  upon  his  requisition. 
Skc.  4.  And  ftc  il  further  rnncled.  That  the  said  circuit  court,  upon  the  return  and  ex- 
nination  of  the  report  of  the  said  commissionerg,  shall,  fur  the  parcels  of  laud  taken, 
J  to  which  there  appear  to  be  no  conllicting  claims  for  compensation,  by  decree,  order 
fie  sums  awarded  by  the  coniuiinsioners  in  said  report  to  be  paid  to  the  person  or 
ersoiia  who  shall,  according  to  said  reiiort,  be  entitled  thereto  and  who  shall  apply 
ln.refor,  and  who  shall,  by  writing  filed  in  the  said  court,  waive  his  or  their  right  to 
n  appeal  iVom  the  <letermination  of  the  saiil  board  of  commissioners,  and  ni;ree  to  ac- 
fept  the  said  sum  in  full  witi.«facl  ion  of  his  or  their  claims  for  such  lauds  taken  by  the 
irilted  .States:  Provided,  That  if  the  partventitled  and  applying  us  aforesaid,  or  tiling 
[complaint  as  liereinafler  provided,  shall  have  an  estate  lor  life  only  in  said  land,  01 
ly  e-i        ■  '  .  or  shall  be  a  married  woman,  or  a  minor,  or  non  mm- 

D»  nn  r.\\\,  in  its  llnal  judgment  or  decree,  make  such  order 

tlu  ,..., ^  ^.peiisatiou  to  the  patty  or  for  its  payment  iirto  court, 

ad  OS  to  the  invcstuient  ol  the  pi  iucipal  aud  disposal  of  the  income  or  interest  then'of, 
I  shall  be  jubt  and  eijuitable,  and  for  the  protection  of  the  rights  of  those  interested, 
accordance  with  the  rules  and  pructioeuf  cduits  of  enuity  To  coses  whore  a  I'uad  In 
tkurt  is  tu  be  divided  nndjidmiuistcred.  '  ■ 
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Skc.  jj.  Ami  he  it  furthfr  eiincti'd.  That  any  person  or  persons  a 2gr !«>>"■ 
of  till'  iiiorcj.saiil  bnurU  (jl'c>miiui8.si(ini\rFt,  iu  tliti  estimation  of  Ins  or  th 

in  the  refusal  or  omission  thereof,  luay,  at  any  time  witbiu  twelve  im 

after  the  return  of  said  report  to  the  saiil  circuit  conrt,  or  within  three  years  i 
land  claimed  shall  have  been  taken,  make  application  by  complaint  in  writiugJ 
said  court  sittine  as  a  court  of  equity,  setting  forth  the  title  which  he  or  they  ma 
or  claim  in  said  lands  taken,  or  in  parcels  thereof,  and  the  grievance  complai] 
and  the  said  court,  after  reasonable  notice  to  the  district  attorney  of  the  Unitedly 
for  that  district,  who  shall  a]ipcar  and  act  for  and  in  behalf  of  the  United  State*,! 
procee<l  and  hear  the  parlies  and  their  evidence  according  to  the  nourse  of  ])ri 
in  eqnity,  and  shall  determine  what  right  or  title,  if  any,  the  complainant  oi 
ants  liad  in  and  to  tlie  parcels  of  laud  taken,  claimed  bv  him  or  them,  and  - 
tain  and  by  decree  llx  the  sum  or  sums  of  money  to  which,  as  damages  or  ju 
sation  for  such  taking,  the  complainants,  severally  or  jointly,  if  they  api>ly 
«n titled  :  Providal,  That  if  a  complainant  in  auy  case  shali,  in  writing  or  bj  n 
request,  the  value  of  the  land  taken,  or  his  interest  therein,  shall  be  a^sessod  or  dctT"  j 
mined  by  a  jury  upon  the  law  side  of  the  court,  upon  issues  [iroperly  framed,  under  (ht 
direction  or  allowance  of  the  court  sitting  in  equity. 

Skc.  t5.  And  be  il  further  enacted.  That  if  the  attorney  of  the  United  States  fhnW  » 
request,  the  court  may,  before  ordering  issues  to  be  framed  for  a  jury.  i 

the  foregoing  section,  re<iuiie  the  complainants  applying  therefor  to  u: 
give  security  satisfactory  to  the  court  therefor,  that  they  will  p.iy  the  > 
be  taxed  by  the  court,  if  the- verdict  of  such  jury  shall  not  be  in  favor  ol 
ants,  and  for  a  sum  larger  than  that  allowed  by  the  board  of  commit  r 

report;  and  the  decision  of  all  questions  as  to  the  amount  of  costs  to  he  pu;  ' 

the  complainants  shall  be  within  the  determination  of  the  court  at  their  disi:  i 

Ikccoiding  to  the  rules  of  equity  practiced  in  the  courts  of  the  United  States. 

Skc.  7.  Jnd  be  it  further  t-nactid,  That  either  party  may  appeal  to  the  SnpreDV 
Conrt  of  the  United  .States  from  any  final  judgment  or  decree  which  ni.ay  bo  rendertd 
by  said  circuit  court  in  any  case  arising  under  the  provisions  of  this  statute,  wbero  tJi/ 
unionnt  in  coutrovensy.  exceeds  three  thousand  dollars :  Prorideil,  That  such  appenl 
shall  be  taken  within  ninety  days  after  the  rendition  of  snch  judgment  or  dccriie. 

Sec.  8.  And  be  it  further  enaitcd,  That  in  all  ca.so9  of  tinal  judgments  or  Aorffts 
by  said  circnit  court,  or  on  appeal  by  the  said  Supreme  Court,  where  the  san. 
alliniied  iu  favor  of  the  claimant,  the  sum  duo  thereby  shall  l)e  paid  either  ti> 
ant  or  into  the  circuit  conrt  aforesaid,  as  said  judgment  or  decree  may  dci 
the  United  .States,  out  of  the  money  a)>propriated  for  the  construction  and  ni 
of  said  arsenal,  on  presentation  to  the  Secretary  of  the  Treasury  of  a  copy  oi 
inont  or  decree,  signed  by  the  presiding  judge  aud  cortifietl  by  the  cb'rk  .> 
circuit  court.    And  such  payments  shall  be  a  full  discharge  to  the  United  St 
com[>ensntion  and  damages  due  for  the  taking  of  the  lamls  in  respect  of  win 
jiidgiiieni  or  decrfC  was  rendered  or  made,  and  shall  forever  bar  any  fnrlh' 
demand  again.st  the  United  Stales  arising  out  of  the  taking  of  such  land, 
iiuyiuent,  or  the  la>vfnl  tender  thereof,  shall  operate  as  and  shall  bo  deemed  . 
lie  a  full  and  coinpleto  couveyanco  of  the  parcel  or  parcels  of  land  for  wii 
made  to  the  Vfuited  StJites. 

.S^".c.  9.  And  lie  it  further  evaded,  That  every  claim  against  the  United  .States  for  flw 
inking  of  land  for  public  use,  as  herein  authorized,  shall  be  forever  .1  ' 
within  three  years  from  the  time  of  such  taking  the  claim  for  compr 
bhull  be  adjusted  by  agreement  with  the  Secretary  of  War,  or  be  8etl^i;i.  ., . 
of  the  board  of  conimiss.ioners,  or  pre.seuted  by  con:plnint  or  petition  to  ' 
conrt  of  the  lUiilcd  States  iu  the  district  in  which  the  land  is  situate<l :   Pr 
erer,  That  thy  riaiiiis  of  persons  who  at  the  time  of  the  taking  shall  be  . 
twenty-one  years,  married  women,  idiots,  lunatics,  or  insane,  or  bovon- 
he  baned  if  their  petition  or  complaint  bo  filed  iu  !uiid  eoiiit  m  :\f  : 
ycHlH  after  the  dtsiiljility  has  I'cased  ;  but  no  disability  otht-r  tli 

shall  prevent  any  claim  fi-om  being  barred,  nor  shall  any  of  the  aai  . .., . 

enuiulatively. 

Ajiproveil  April  19,  XSCA. 

An  ofllcial  copy  of  this  act,  certified  by  the  lion.  Willijim  II.  Sewanl. 
StHTctiirv  of  StaU'  of  tlii'  United  States,  was  icut  to  Mnjor  Kingsl> 
nud  (he  Cliief  of  Oidnancc  directed  him  by  letter,  date<l  May  21.  ly.\, 
to  take  measures  at  once  to  carry  out  the  provisions  of  the  law.    la 
rejily,  fluted  .luiie  7,  1804,  Major  KiDRsbury  informed  the  Chief  of  Or-l 
lianee  that  he  had  conferred  with  the  parties  owning  or  occupying  l.i 
»\ki\  buildings  on  the  ).sland,  and  that  they  expressed  their  wiIUdl' 
vto  facale  fts  soon  ns  they  should  be  notified  to  do  so,  but  that 
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lesirotJ  to  remain  as  long  as  their  occnpancy  woald  not  interfere  with- 
iraproveiaeuts  on  tU«  island  contemplated  by  the  Government. 
On  the  I4th  of  June,  1804,  the  Gliief  of  Ordnance  wrote  to  Major 
Kingsbury,  and  diiected  him  to  give  legal  notice  to  each  party  in  interest 
to  vacate  tlie  promises  occupied  by  him  before  a  specified  time,  but  that 
uone  should  be  allowed  to  remain  in  occupancy  longer  than  six  mouths, 
and  on  the  17th  of  June,  1804,  Major  Kingsbury  sent  such  notice  to  each 
of  the  following-named  parties,  viz: 
Messrs.  Geo.  U  &  B.  Davenport. 
D,  B,  Sears,  esq. 
Messrs.  Dimock  &  Gould. 
Jlessrs.  Stephens^,  Iluntoon  &  Wood. 

Mr.  Robert  Welsh.  ■ 

Mr.  James  Robinson.  I 

Mr.  S.  n.  White.  ■ 

Mr.  Daniel  Jones.  I 

Mr.  Peter  Peterson.  ■ 

Jlr.  David  Sears.* 

In  September,  18C4,  Messrs.  Dimock  &  Gould  made  application  for 
permission  to  remain  on  the  premises  occupied  by  theta  on  the  island 
and  continue  their  business  until  the  Government  shonid  require  them 
to  move,  on  condition  that  they  should  pay  to  the  United  States  a  fair 
rent  for  the  premises  occupied.  This  request  was  granted  by  the  Chief 
of  Ordnance,  with  the  further  condition  that  they  should  vacate  withiu 
thirty  days  after  receiving  notice  to  do  so.  Afterward  the  same  privi- 
"sge  was  granted  to  Stephens,  Iluntoon  &  Wood,  and,  finally,  to  all. 

Ju  September,  1804,  General  Ramsay,  Chief  of  Ordnance,  was  retired, 
and  Brig.  Gen.  A.  B.  Dyer  succeeded  him.  During  the  succeeding  fall 
juid  winter  the  proposed  arsenal  at  Rock  Island  was  the  subject  of  a 
jood  deal  of  discussion  between  General  Dyer  and  other  officers,  and, 
irly  in  May  of  the  following  spring,  he  visited  Rock  Island  and  made 
careful  examination  of  it. 

It  was  the  privilege  of  the  writer  to  accompany  the  Chief  of  Ord- 
nance on  this  visit,  and  to  listen  to  a  discussion  of  the  plans  for  the 
future  great  arsenal,  the  location  of  buildings  and  bridgas,  the  use  to 
be  made  of  the  watei'-power,  &c. 

I  A  good  deal  of  controversy  grew  out  of  the  failure  on  the  part  of  the 
pontractor  to  furnish  stone  for  Store-house  A,  as  required  for  its  con- 
fctruction.  As  these  failures  were  the  cause  of  the  unsatisfactory  pro- 
fcress  made  in  the  construction  of  the  building,  and  as  the  controversy 
Keceived  much  attention  from  out-side  parties,  and,  some  parts  of  it, 
fcom  Congress,  and  as  it  is  interesting  in  other  respects,  it  is  proper  to 
■five  a  short  account  of  it. 

On  November  19,  1803,  a  contract  to  furnish  all  the  stone  required 
for  the  building  was  awarded  to  Joseph  Parkins,  of  Madison,  Wis.  The 
ptone  was  to  be  the  Le  Claire  limestone,  quarried  at  Lo  Claire,  Iowa; 
b11  was  to  be  delivered  before  Angust  1,  1804,  and  the  price  was  to  bo 
■7.5(»  per  perch  of  U.l  cubic  feet  of  stone  cut  ready  for  laying,  and  to  be 
■Dcasnred  in  the  walls  of  the  building. 

B  Only  a  small  part  of  the  Stone  required  was  delivered  before  June, 
■804.  During  this  time  Jlr.  Paikius  claimed  that  the  price  was  so  low 
Biat  be  was  losing  money,  that  prices  for  labor  bad  advance<l  greatly, 
Kc.  (It  is  well  known  that  during  this  time  the  value  of  currency  had 
■eprcciated  about  30  per  cent.)    There  was  a  great  deal  of  correspond- 

H  *  ]  have  aKCPrtniiiud  what  lands  were  occnpied  by  e.icb  of  tlicao  partioa  on  tliu  UlautJ, 
Bbd  tUcy  are  xlinwii  ud  tUo  mup  mi  Pluta  V. 
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ence  between  Major  Kingsbury  and  the  Chief  of  Ordnance  on  •' 
ject,  and,  finally,  both  these  oiUcers  recommended  that  the  con 
canceled  and  a  new  one  made.  Tbis  was  oi-dered  by  the  Secrcaary  ud 
War ;  new  bids  were  received  and  a  new  contract  was  made  with  Mr/ 
Parkins,  June,  29,  18G4,  the  price  of  the  stoue  to  be  $10.50  per  perclij 
This  did  not  mend  matters  very  much.  Not  much  stone  was  delivecu 
in  the  fall  of  ISiii;  the  stage  of  water  in  the  river  was  so  low  that 

'Btone  could  not  be  boated  down.    iMr.  Parkins  claimed  that  tho 

was  still  too  low,  and  he  was  losing  money  ;  that  he  ^as  out  of  fuodj 
and  could  not  go  on  with  the  contract  unless  advances  of  money  wera 
made  to  him,  and  that  he  ought  to  be  paid  $10.50  per  perch  for  all  th4 
stone  he  had  delivered  under  the  old  contract,  when  the  price  was  $7.5 
per  perch.  There  was  a  great  deal  of  correspondence  between  INIajor 
Kingsbury  and  the  Chief  of  Ordnance  on  the  subject,  and  Major  KingsJ 
bury  again  recommended  an  advance  in  price,  but  it  was  not  Rranted^ 
By  consent  of  the  Chief  of  Ordnance,  $3,50  per  i)erch  was  paid  to  5Ir 
Parkins  for  a  lot  of  stone  he  had  quarried  at  Le  Claire,  which  could 
not  bo  boated  down  tho  river  on  account  of  low  water,  and  also  thfl 
letained  percentage  on  all  the  stone  he  had  delivered  was  paid  to  himJ 
(The  contract  required  that  25  per  cent,  of  the  price  of  tho  8t<jne  shoulq 
be  retained  until  the  completion  of  the  contract.)  Some  of  the  othei 
bidders  for  the  second  contract  protested  against  a  further  advance  of 
price  to  Mr.  Parkins,  and  very  rea.sonai)ly  claimed  that  if  a  price 
high  as  the  bid  next  greater  than  Mr.  Parkins's  was  to  be  jiaid,  tb«a 
the  contract  should  bo  taken  from  Mr.  Parkins  and  given  to  the  socoii 
bidder. 

In  the  sntnmer  of  1861  Mr.  Parkins  applied  to  Congress  for  relief,  and 
succeeded  in  having  the  following  resolution  passed  : 

PiuvATK  Rksolution  No.  U.  J 

^m  JOUST  ESSOLUTIOK  lor  the  rollef  of  Jueph  Parkins.  ^^| 

Pe  il  rcsolrrd  hy  the  Smote  and  IIouw  of  Urjirmrntatiri'ii  of  Hw  Vtiilfd  Slnlm  of  Amfri'im 
in  Conyrau  amiemblrd,  Tbat  the  proper  accouiitang  oBicer  of  tlio  Wnr  Di)|)nrtiiient  tin 
and  in  hereby,  autliori/.cd  and  iustructnd  to  pay  to  Joseph  ['arkiiis,  who  hits  been,  ikuM 
DOW  is,  delivering  the  Htone  for  the  coiiatrnction  of  tho  arsenal  i\t  Rix'k  Island,  iu  thfl 
State  of  lUinoif,  in  lieu  of  the  contract-price,  tho  fluui  of  thirteen  dollars  nnj  lifm 
cents  (§l:!.r>0)  per  perch  for  all  stone  delivere<l,  and  to  be  delivered,  for  the  couHtmcl 
tion  of  Biiid  arsenul,  and  that  said  Farl<ins  ahull  receive  and  accept  uuld  sum  as  t'oll 
Hatibfuetiou  of  all  cluiius  nnder  said  contract,  uod  shall  never  make  any  fui-tlier  oUiM 
for  any  service  render<>d  by  hiiu  theruuuder.  J 

Approved  July' 3,  leCG.  I 

Major  Kingsbury  left  the  arsenal  in  July,  ISCi,  and  the  controversfl 
about  tho  purchase  of  stone  continued  under  General  Kodman.  Mm 
Parkins  claimed  that  changes  had  been  made  in  the  drawings  for  tbd 
wall.s  of  the  buililing  which  caused  him  iucrea.sed  expense  and  losM 
Also  a  great  deal  of  dilTiculty  was  exi)erienced  in  arriving  at  a  aati|j3 
tory  measurement  of  the  stoue.  The  contract  statc<l  that  the  M^H 
shoidd  be  measured  iu  the  wall ;  the  contractor  claimed  what  is  termefl 
"builders'  measurement,"  including  openings  for  windows,  doors,  &cJ 
and  increased  allowance  for  projections,  moldings,  cornice,  <S:c.  ThenB 
was  a  great  deal  of  correspondence  with  tho  Chief  of  Ordnance  on  tbM 
subject,  and  finally  an  agreement  was  arrived  at.  The  meaning  ofl 
"builders' measurement"  in  iidjacent  cities  was  determined;  tho  wullfl 
of  tho  building  wcr«)  measured  accordingly,  and  a  final  payment  woM 
made  to  Mr.  Parkins,  August  13,  18G7,  by  which  ho  received  ii!l3..")0  {led 
perch  for  all  the  stone  iu  the  building,  as  determined  by  measaremenc] 
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ireviona  pnyments  being  dedncted.    After  tlint,  in  February,  1868, 

awes  W.  Harvey  roade  a  claim  against  tlie  Government  for  further 

aymeut.    His  claim  was  that  in  the  spring  of  18(55  he  bad  advanced 

ouey  (§1(1,000)  to  Mr.  Parkins  to  enable  liiiu  to  go  on  with  bis  contract 

or  stone,  and  without  this  advance  iNIr.  Parkins  conid  not  have  gone  on 

with  his  contract;  that  Mr.  Parkins  had  tinaily  settled  with  the  United 

States  and  gone  to  parts  nnknown,  leaving  him  (James  W.  Harvey)  and 

two  others,  his  creditors  for  various  sums  to  the  ainonnt  of  §lj,0()0 ;  but 

that  Mr.  Parkins  had  still  a  good  claim  against  the  United  States  for 

further  sums  of  money,  and  Mr.  Harvey  made  applicatiou  for  the  pay- 

ent  of  these  sums  to  him  as  a  creditor  of  Mr.  Parkius.    The  sums 

lairaed  were : 

1st,  Three  thousand  eight  hundred  and  fifty  dollars  for  increased 

^alne  of  stone  used  on  the  interior  of  the  walls  of  the  building,  which, 

y  contract,  should  have  beeu  used  ou  the  exttrior  only.    Mr.  Hnrvey^ 

ilaimed  (and  it  was  true)  that  this  sura  had  been  allowed  by  the  Ord-* 

nance  Department,  and  Mr.  Parkins  was  credited  with  it  ou  Major 

Kingsbury's  books.    He  had  se«u  this  credit  in  the  spring  of  1(^-03,  and 

it  was  this  mainly  that-had  induced  him  to  advance  money  to  Parkius. 

2d.  Four  thousand  five  hundred  dollars  for  increased  quantity  of 

I  stone  and  increased  cutting  of  same,  finished  by  Mr.  Parkius  for  cornice, 
pu  account  of  change  of  plans  made  by  General  IJodman. 
L  Alter  some  correspondence  this  claim  was  referred  to  the  Second 
bomptroller  of  the  Treasury,  and  the  following  was  his  decision  : 
I  The  incrense  in  tbe  cootrnct-price  in  tbi»  caa«  was  provided  on  condition  that  Mr. 
P.irkins  sbould  accept  tlie  sum  iu  full  Biuittlactiou  of  all  claims  against  the  (.ioreru- 
biput  nnder  that  contract. 

The  extra  allowance  for  ontvide  stone  applied  to  inside  work  liad   then  been  paid, 

Ind  was  nut  "  a  claim  ;  "  but  the  increased  allowance  for  the  now  cornice,  not  bttviuj; 
ecu  paid,  "  was  a  claim"  that  ninst  ba  considered  as  returned  to  the  Govornmeut  by 
be  claininnt'g  acceptance  of  the  terms  of  the  joint  resohition  in  (jnestion,  A  check, 
9  favor  of  Mr.  Parkins,  for  the  $3,8&0  that  waa  dedncted,  may  now  bt}  sent  to  the  care 
f  Mr.  Harvey. 
Id  explanation  of  the  above  it  should  be  stated  that  the  $3,850  had 
leeu  paid  to  Mr.  Parkins  before  the  passage  of  the  joint  resolution. 
When  the  building  was  finally  measured  up  and  final  payment  made  to 
Mr.  Parkin.s,  this  S'i,Si>0  was  one  of  the  previous  payments  deducted. 

Mr.  Harvey  presented  a  power  of  attorney  from  Mr.  Parkins,  and  the 
sum  of  $3,S.';0  was  f  aid  him  March  21,  IStiS. 
I  (Note. — Briefs  and  coi>ies  of  all  the  papers  and  correspondence  re- 
■latiug  to  Mr.  Parkins's  contract  have  been  made  and  are  on  file  at  this 
^Br^eual,  but  are  not  deemed  of  sutlieieut  importance  for  traiiMuissiou 
^Kerewitb.) 

^1  DESCBIPTION  OF  .STOKE-HOVSE  "A."' 

^V  .Store-house  "A"  is  a  rectangular  building,  GO  feet  by  ISO  feet,  with  a 
^fcrojection  or  portico,  14  feet  by  GO  feet,  on  the  south  side,  and  a  tower, 
^B3  feet  square,  on  the  north  side.  The  tower  is  117  feet  high,  and  pro- 
^■Fided  with  good  stairways  and  hoisting  apparatus.  There  are  also 
^fctairways  in  the  south  projection  and  two  interior  hoists  to  all  the  floors. 
^m  The  building  contains  a  basement,  attic,  and  three  other  stories.  The 
^Bttic  floor  is  weak  and  not  available  for  storage.  The  three  main  floors 
^Bsontain  about  35,000  square  feet  of  sjjace,  and  will  sustain  about  270 
^Bounds  per  square  foot.  The  floor-joists  are  wood,  laid  on  wood  string- 
^n-s  supported  by  cast-iron  colnmns,  and  the  roof  truss  is  wood.  The 
^■oors  are  not  coustructed  to  be  fire-proof. 
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No  naiue  cau  be  given  to  tbe  exterior  arebitecture.    The  walls  are  \ 
buff  limestone.    All  of  the  exterior  is  cnt  or  bushhammered  work,  aoi 
highly  ornamented  with  projections,  moldings,  &o.    The  water-table 
at  the  first  floor.    There  is  a  belt-course  at  the  second  floor*  ani.nb« 
belt-course  at  the  attic  or  fourth  floor,  and  a  frieze,  with  frieze-wiufl 
and  a  cornice  supported  by  brackets  above  that.    There  are  hea\ 
ticated  pilasters  at  all  the  angles  of  the  first  story,  an<l  from  the 
story  to  tbe  frieze  the  pilasters  are  double  and  not  rusticated. 

Since  1871  the  building  has  been  used  to  its  full  capacity  as  a  recti* 
ing  and  issuing  store-house  for  supplying  the  Army,  and,  on  accoaofct 
its  proximity  to  all  the  railroad-depots  and  river-wharves  in  the 
of  Eock  island  and  Davenport,  it  is  well  adapted  for  this  pur 
is  well  built,  and  has  required  no  repairs  in  the  nine  years  since  ifi 
completion,  except  that  the  pediment  cornices  do  not  rise  above 
roof  as  they  should,  and,  as  the  exposed  position  of  tbe  building  sat 
jects  it  to  violent  winds,  several  squares  of  the  slate-roofing  have 
stripped  oft'  three  times  in  six  years.  Also,  the  building  has  no  chiu 
ney  or  ventilating  flues,  and  cannot  be  ventilated,  warmed,  or  dried 
wiuter. 

The  tower  is  supplied  with  one  of  the  best  tower-clocks  in  the  Unite 
States.    It  has  a  dial  12  feet  in  diameter  on  each  of  tbe  four  aides  < 
tbe  tower,  and  a  striking-bell  weighing  3,500  pounds.    Tbe  dials  can 
read  easily  from  the  cities  of  Davenport  and  Rock  Island.    Tbe  clc 
is  valuable  as  a  regulator,  and  in  furnishing  arsenal  time  to  the  arsena 
workmen,  nearly  all  of  whom  live  in  tbe  two  cities;  but  tbe  dials  uauua 
be  read  nor  the  bell  heard  usually  from  the  other  arsenal  buildings. 

This  building  is  not  shown  on  any  of  the  plates.  It  was  complete 
in  1807. 

At  bis  own  request,  Major  Kingsbury  was  relieved  from  the  coinmanl 
of  the  arsenal  in  June,  1805,  and  Maj.  T.  J.  Itodman,  Ordnance  Depar 
went,  fafterward  lieutenant  colonel  of  ordnance  and  brevet  brigadiel 
general  United  States  Army,)  was  assigned  to  the  command,      (t 
Special  Orders  No.  303,  dated  War  Department,  Adjutant-General^ 
Office,  Washington,  D.  C,  June  14, 1805.) 

Major  Kingsbury  did  not  leave  the  arsenal  until  the  latter  part 
July,  and  Major  (General)  Kodman  did  not  arrive  until  some  timo  ii 
August.    Lieut.  J.  A.  Kress,  Ordnance  Department,  had  been  : 
to  duty  at  the  arsenal  by  the  same  order  that  relieved  Major  Ki 
and  assigned  General  llodmau  to  the  command.    He  arrived  at  the  ai 
senal  in  July,  receii)ted  to  JSIajor  Kingsbury  for  the  property,  and 
mained  in  cbarge  until  the  arrival  of  General  Rodman. 

In  taking  leave  of  the  arsenal,  Major  Kingsbury  writes  as  follows: 

Uttviug  be4»n  ordered  bcncc  at  his  own  request,  Mnjor  KingsJniry  transfers  bis  ilniii 
to  bis  successor  witb  tbe  bopo  Ibat  the  latter  will  not  be  tried  w'itb  tbo  numeroiiit  d 
lays  nud  vcsiitious  whicb  have  attcuded  tbe  period  of  bis  couuection  with  the  Rm 
Maud  araenal. 

The  appropriations  and  expenditures  for  the  arsenal  during  tho  peric 
of  time  embraced  in  this  chapter  were  as  follows: 
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Fundi  appropriated  for,  received,  and  expended  at  Sock  Uland  areenalfrom  1863  to  1666. 


5 

-3 

Acts  of  Con- 
gress approv- 
ed- 

AmoaDU  ap- 
propriated. 

Amonnts  received. 

From  the 
United 
States 

Treasury. 

From  sales. 

By  transfer 
n^..,-.  _,_..       from  other 
From  rents,      appropria- 
tions. 

Total. 

1864 

July   11,1862.. 

(100,000  00 

IM.OOO  00 
29,000  00 
104,000  00 

1 

(40,000  00 

1665 

(240  00 

(437  50  ! 

29,677  50 

1866 

March  3,1865.. 
Total 

73,000  00 

117  41  1      (33,  785  05 

137, 902  46 

173,000  00 

173, 000  00 

340  00            554  91  1        33, 785  OS 

207,579  96 

KXFEND1TUHE8. 


9^ 


ISM 
ISflj 

ijud 


TMsbnrAcments 

Disbars^menta. ,---.-. -- 

Disbaraomcnts 

TotjU 

ExjHindod  prior  to  Jnlj  1,  IP66 

thiutaniUng  indebteilncaJi  July  1,  tiW 

Total  cost  of  work  prior  to  July  I,  lB6fi 


Mi 

'  a 

o 


S-K,  047  28 
31.049  93 
137/JCa  46 


197, S9S  ei 


X97.  599  67 
33.  785  OS 


231, 3S4  72 


19,980  29 


9,980  29 


eSP,  647  2g 
31,  019  93 
147,  Hi  79 


207,579  9e 


107,  599  S7 
33,785  05 


231,3^4  73 


Appetidices  to  Cliapter  II. 

[U.  8.  Statutes  at  Large,  chapter  148,  voL  12,  p.  537.] 


O.    AN  ACT  FOR  THE  ESTABLISHMKNT  OP  CERTAIN  NATIONAL  ARSENALS. 

That  there  he,  and  herehy  in,  established  a  national  arsenal  at  Colnmbns,  in  the  State 
of  Ohio,  at  Indianapolis,  in  the  State  of  Indiana,  and  on  Koclc  iHland,  in  the  State  of 
Illinois,  for  the  deposit  and  repair  of  arms  and  other  manitious  of  war. 

Approved  July  11, 1862. 

i.  REPORT  OF  BOARD  OF  OFFICERS  APPOINTED  TO  SELECT  SITES  FOR  liUILDINGS,  M.VTK- 

RLALS  TO  BE  USED,  ETC. 

The  nndeTsigned,  appointed  a  hoard  nnder  orders  from  the  Ordnance  Office,  dated 
May  6,  1S63,  to  select  a  site  for  certain  bnildiugs  pertaining  to  the  proposed  arsenal  at 
Kock  Island,  respectfully  report : 

That  they  have  carefnlly  examined  the  ground  at  the  lower  end  of  Rock  Island, 
selected  by  the  War  Department  for  a  United  States  arsenal,  and  recommend  that  the 
front  of  the  principal  store-honse  he  on  the  prolongation  of  a  line  drawn  from  the 
southwest  comer  of  a  wooden  building,  now  occupied  by  a  tenant ;  and  that  the  sonth- 
west  comer  of  said  store-house  be  placed  at  a  point  on  this  line  300  feet  distant  from 
said  wooden  building,  the  said  line  bearing  about  south  40°  west. 

They  have  also  selected  two  sites  for  a  magazine,  one  on  the  high  gronnd  about  780 
feet  due  east  from  the  short  railroad-bridge  passing  over  the  southern  road,  mnning 
towards  the  upper  end  of  the  island,  and  the  other  on  a  ridge  near  the  center  of  the 
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islancl  and  in  the  vicinity  of  tbrce  eniyes,  each  snrronnded  by  a  wbite  pioket-feDce. 
The  latter  is  preferred  if  tlie  ground  bolonps  to  tbo  United  States. 
The  points  aulected  are  indicated  ou  the  drawing  sent  from  the  Ordnance  Office. 
Respectfully  snhmitted. 

F.  D.  CALLENDER, 

Mai.  OnPoe,  U.  8.  A. 
C.  P.  KINGSBURY, 

Mai.  of  OriPce. 


Davknpout,  Iowa,  May  \^,  15ii3. 


T.  J.  TREADWELL, 

Capt.  of  OriFee. 


c.  Okdx.vxce  Office,  Waii  Departmiskt, 

VatluMglon,  D.  C,  July  27, 1863. 

Sir  :  Tlic  Secretary  of  War  having  approved  the  plan  of  the  main  buildiiif;,  or  prin- 
cipal store-house,  of  the  arsenal  to  bo  established  at  Rock  Island,  Illinois,  as  also  the 
location  of  the  several  buildings  for  that  arsenal,  recommended  by  the  report  of  a  board 
of  oflicers  dated  May  18, 1803,  and  having  assigned  you  to  the  doties  of  coiutracting 
and  to  the  command  of  the  arsenal,  under  instructions  from  this  ofHce,  I  have  to  dinet 
that  you  enter  upon  those  duties  and  take  that  command  without  nnneceasaiy  delay. 
For  this  purpose  you  will  at  once  be  relieved  by  Lieut.  Col.  Whitely  from  yonr  preaent 
dnty  of  inspecting  ordnance,  &c.,  at  Fort  Pitt  Foundry,  and  will  turn  over  to  nim  all 
books,  papers,  and  public  property  in  your  possession,  pertaining  to  that  inspection 
dut|y.  You  will  then  proceed  to  Rock  Island,  Illinois,  and  commence  the  datiei  to 
'which  you  are  assigned  of  the  constniction  of  the  United  States  arsenal  there.  The 
lirst  building  to  be  erected  is  the  principal  store-house,  ihe  plan  and  details  of  vhieb 
are  shown  by  the  accompanying  drawings,  (six  sheets,)  which  are  sent  for  your  infor- 
mation and  government.  I  also  inclose,  for  the  same  purpose,  copies  of  the  report  of 
the  board  on  the  location  of  the  buildings,  and  memoranda  in  relation  to  bailding 
materials.  The  stone  selected  and  preferred  for  the  buildings  is  the  limestone  ftom  the 
({uarrics  at  Le  Clare,  Iowa,  a  specimen  of  which  will  be  sent  to  you  at  Davenport. 
Drawings  of  the  other  buildings  for  the  arsenal,  and  a  plan  showing  their  relative  posi- 
tions, will  be  sent  to  yau  hereafter.  Report  to  this  oilice  yonr  arrival  at  Rook  Island 
in  the  execution  of  tbcee  onlors. 

Respectfully,  your  obedient  servant, 

JAS.  W.  RIPLEY, 

Brig.  UeiiH,  Chf  Ori. 

Maj.  C.  P.  Kixosnuiiv, 


il.  Davenport,  Iowa,  August  22, 1863. 

Slit :  Before  building  operations  arc  commenced  on  Rock  Island,  I  deem  it  a  matter 
of  much  importance  to  the  I'nilcd  States  to  K-turc  posscssicm  of  the  "  Daveni>ort  place," 
which  now  nearly  so])arate8  the  Government  grounds.  Its  proximity  to  the  araenal 
site  renders  its  owiu^rship  a  necessity,  slionld  an  extension  of  the  establishment  become 
desirable;  and  in  view  of  the  geographical  position  of  the  island,  and  the  rapid  devel- 
opment oftho  country,  th.it  extension  may  not  be  far  distant.  Applications  have  already 
been  madn  for  permission  to  place  a  dwelling  and  a  "  saloon  "  on  the  reservation,  ana 
should  this  farm  Imdisjmscd  of  in  lots,  there  will  soon  be  a  congregation  of  such  eatab- 
ilshments  that  must  become  a  perj)etual  nuisance.  .Several  citi/eus  whom  I  have  con- 
sulted have  valued  the  farm  at  from  ^ilO.OOO  to  $12,000,  but  the  owners  hold  it  as  high 
as  $(iOO  per  acre.  This  valnation  must  bo  due  to  its  supposed  relations  to  tbe  pablie 
works,  and  if  suiOi  an  extravagant  <.-stiniato  is  placed  upon  it  now,  before  these  works 
are  eoninienced,  t  he  lict  itions  vSluat  ion  which  will  follow  the  completion  of  the  arsenal 
can  Inirdly  bo  pi'eilictcd.  In  view  of  these  facts,  the  possession  of  the  Daven]H>rt  place, 
with  the  arsenal  at  the  lower  end  of  the  island,  seems,  for  future  security,  to  become 
an  inijierative  necessity,  and,  .is  suc:h,  shouhl  be  taken  by  the  Government  at  the  valu- 
ation of  appraisers,  if  not  otherwise  to  be  had.  The  island  was  reserve<l  for  military 
])urposes  becanse  of  its  extent  and  isolation,  and  the  means  thereby  atTorded  for  an 
ultimate  enlargement,  nntrammeled  by  private  interests.  The  very  end,  therefore, 
designed  by  the  reservation  is  del'eateil  by  individual  ownership,  and  the  advantage* 
which  tlie  site  originally  possessed  for  a  ])ernianont  military  establishmeut  have  lieen 
comparatividy  nullilied  by  the  tmwiso  transfers  to  private  parties. 

There  is  another  matter' to  whii-li  I  desire  to  call  your  attention.  I  learn  that  a  bridge 
is  being  built  from  R'ick  Island  City  to  tiic  island,  .mil,  so  far  as  I  know,  withont 


KBPOET  OP  THE  CHIEF  OP  ORDNANCE. 


107 


itlhority  from  tlie  r- - 
ifcro  Willi  the  pi' 


•;t,  or  wilboiit  in'iuiry  even  whether  the  laudiog  will 
liun  ci£  the  arnuiiul  buU<UDg«. 

,.L  lit    Si  l\  Ullt, 

C.  p.  ICJXOSBrRT, 

Mojur  I)/  OnJuanof. 
Brig.  Onn.  J.  W.  RlPt.i'.Y. 

ChicJ  of  Urdnanct,  WaaMngton,  D.  C. 


IT 


DAVKsroiiT,  Iowa,  October 2S,  1863. 

Sli! :  The  tnajorof  Rnck  Isluud  has  nppliert  to  mo  to  locate  a  road  which  the  nutbor- 

itius  (if  thill  cil.v  pronosi)  to  rnu  fioiii  tluj  bridge  recently  completed.     To  this  ajiidica- 

tiuu  I  replied  1  could  tuke  uo  ollicial  action  in  the  matter;  that  the  road,  it  made, 

iiKbt  to  run  along  the  extreme  southern  border  of  the  island  above  hi^h-water  mark, 

nil  that  I  would  report  the  matter  to  Washington  for  instructiouit.     Ic  appears  to  be 

t)ie  iiit4.<ntiou  to  mako  a  thoroQ>;hfare  acrosH  the  island  by  the  cout'unatioii  of  this  road 

alun^  the  westeru  side  of  the  railway.     In  my  Jadgniout  this  should  not  be  permitted, 

mid  uo  right  of  way  should  be  given  at  oil  without  reserviug  on  the  part  of  the  United 

^tllteI^  the  absolute  right  to  close  such  road  at  any  time,  and  all  oommuuicationa  oou- 

»s.tcd  therewith. 

On  the  *i4tb  ultimo  I  suggeet^d  to  the  Department  that  the  ordnance  jurisdiction  ou 

e  island  ought  to  be  debued,  and  in  a  lett«r  from  Chicago,  dated  the  tith  instant,  I 

tated  what  1  consider  would  bo  a  proper  limit  to  that  jurisdiction. 

No  reply  has  been  received  to  either  comuinnicatioo,  and  as  the  island  is  so  enoam- 

ered  with  the  supposed  tenants  of  the  civil  superiutondent,  whose  horses,  cattle,  uud 

ogs  are  roving  at  will  over  the  entire  area,  it  becomes  daily  more  desiiublo  to  have 

he  iiucstion  settled.    And  if  any  authority  has  been  given  by  the  War  Department 

for  the  coiistniction  of  the  railway  across  the  island  which  was  commenced  about  the 

year  1862, 1  request  that  I  may  be  informed  what  eifteut  of  ground  the  company  was 

lermitteil  to  occupy. 

Very  respectfully,  your  obedient  servant, 

0.  P.  KINGSBURY. 

iliijor  of  Ordnance. 
Brig.  Gen.  Gi:o.  D.  Kamsay, 

Chirftfj  Ordnance,  WatMngton,  I).  C. 


Davesi-oi;!,  Iowa,  Mareli  81,  1664. 
Slu:  Tbongh  uowilling  Uj  trouble  ytm  witli  aootlier  letter  having  special  reference 
>  Ivoek  Islaud,  a  bcmie  of  duty  couatmius  lue  to  cull  your  attention  once  more  to  the 
jbjrot. 

Tlie  Solicitor  of  the  War  Department,  in  a  recent  .opinion  as  to  private  claims  upon 
khe  i»lmid.  is  reported  by  telegraph  to  have  as-signed  an  area  of  about  thirteen  acres  to 
ft"  \.    'rhis  couci'ssion  is  doubtless  due  to  a  want  of  knowledge  of  the 

1 1  iind.    The  clnlni  of  the  company  to  any  portion  thereof  is  derived 

.....  ...•     ..L .  ,.■  ^.aut  tbo  right  of  way  to  a\l  rail  and  plank  roads,"  &r..,  approved 

Hgust  i,  IrJ'J ;  but  this  act  limits  the  grant  to  "  one  hiiudn'd  feet  in  wirtl  li,"  except 
when  deep  excavation  or  heavy  embankment  is  reiinircd  for  the  grade,"  when  "  a 
safer  width  may  be  taken,  if  necessary,  not  exeeetling  in  the  whole  'MO  feet."  There 
DO  ]iortiou  of  the  tract  on  Rock  Islaud.  that  Iins  such  n  "  deep  exeaviition  or  heavy 
nbankuieiit,"  yet  the  rnilioiid  company  has  arbitrarily  erected  its  fell.  .inclose 

n  area  of  variable  width,  ranging  from  100  feet  to  over  300  feet.     I  ■  of  the 

mpany  has  thus  determiued  the  rule  in  f'.  -  •  '■••-* '  "('  the  i..  ■  •  —..  ..^  of  the 

i.ad,  as  prescribed  by  the  statute.     I  am  i  mt  length  of  tlie  track 

lu  the  island,  but  am  quite  contident  that  .  ,.  luy  to  the  one  hiiudred 

'  lit  in  width  "  the  area  refjnired  by  the  roaJ  would  Inuilly  teach  six  acrL<d. 
But  it  is  by  uo  means  clear,  notwithstanding  the  opinion  at  chambers  of  the  lat6 
udge  McLean,  to  which  the  telegram  refers,  t  Imt  the  law  of  August  1, 18.')2,  give*  any 
tie  whatever,  and  it  se^Hiis  probaldo  that  if  Muv  question  could  be  bronglit  before  a 
11  bench  of  the  Supremo  Court  for  re-eianiinatiou  thir<  .'.-.  i......  i<..iii.i  i...  ... >..•-,.(!. 

ue  section  of  the  statute  provides  "  that  none  of  the  fi"  .oO 

all  .ipply  to  or  authorize  aoy  rights  in  any  lands  of  t iin 

such  im  are  held  for  private  entry  and  sale  and  such  as  are  iiiiburveyed  and  nut  held 

for  public  use  by  erections  and  improvements  thereou.     Is  is  obvious  that  Jndgo 

ilcLeun  iu  his  opinion  has  ignorwl  an  essential  part  of  this  provision.     While  indulg- 

in  a  somewhat  irrelevant  disquisition  ou  "coiijuuctious  copulative  and  diajuaot- 
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ive"  the  rcnl  philological  point  and  the  rnlcs  of  grnmiTi: '--vv-  "- 

hnve  e«pape(l  him.    A  cursory  exaniiiialion  of  the  luiiu 
jective  "such"  hns  a  njueli  more  importnnt  claim  to  cuii             : 
tion  ''and."    The  proviso  distinctly  einhodios  two  indepoudeut  i' 
comploto  in  itself,  under  which  certain  lands  are  exempted  from  i 
act,  the  first  of  wliicli  is  such  as  are  not  ••  held  for  private  entry  ond  bale." 
Ruck  Island  was  then  "  held  for  private  entry  and  sale,"  and  therefore  none  of  the  pro- 
visions of  the  act  ip-anting  a  "  right  of  way  "  were  applicalile  to  Kock  I-' '      " '.t  la 

order  to  ^\c  a  i|uatii  plaiisihility  to  the  railroad  claim,  .Judge  McLean  |  ox- 

pungea  the  second  "  buch ''  from  the  proviso,  and  thus  resolves  the  two  c    .  _        ^  lato 
one. 

The  railroad  is  a  great  poblie  convenience  and  shoald  not  he  removed ;  hnt  whetlwr 
there  is  or  is  not  any  authority  for  its  construction  on  these  lands  of  the  T'  ite», 

there  is  hardly  the  shadow  of  a  claim  for  13  acres  now  set  up  by  the  coti  !  no 

such  claim  should  he  recognized.    Sloreover,  for  the  privilege  of  travel-- 
the  company  should  ho  rer|uired  to  provide  a  carriage-way  for  ordinary  n 
bridge  over  the  Mississippi  River  for  the  free  use  of  the  United  Staf.e8,  to  i 
necessary  intercourse  between  the  island  and  the  western  shore  of  the  river. 

If  these  views  meet  your  concurrence  I  hope  you  will  take  such  actioa  as  yon  mnj 
think  proper  to  protect  the  interests  of  the  United  States  on  Kock  Island,  ao  far  ait  th«f 
are  conflded  to  the  Ordnance  Department. 

Very  respectfully,  your  obedieni  servant, 

C.  P.  KING.SHURY, 

Major  of  Ovdnantt. 

Brig.  Gen.  Geo.  D.  Rams.vy, 

tbirf  of  fhdnance,  U'ualiingtov,  D.  C, 


Chaptek  hi. 


GENERAL  RODMAN'S  COMMAND  OF  THE  ARSENAL  FROM  1865  TO  t6 

General  Rodman  assnmes  command  Angnst,  1365 — Condition  of  the  work    ' 
Work  done  under  General  Rodman's  comuinnd — Plans  for  armory  an^l 
thorlty  to  construct  temporary  shops — Map  of  the  island — Sites  selecu,:  ....   im 
ings — Use  of  water-power  recommended — Tran8nii.ssion  of  power  by  compre 

recommended — Removal  of  railroad  recommended— River-wharf — Act  of  Con, 

approvoil  -ijiril  19,  lSt)4 — Lands  on  the  island  taken  possession  of  by  the  IJuitixl  StaMB^ 
under  aforejsaid  act. — Description  of  the  island  and  plans  for  armory  and  amiena}— ] 
Description  of  buildings — Details  of  construction — The  water-power — Old  Una  of  | 
C'hicag4i  and  Rock  Island  Railroad — Remains  of  temporary  prison-buildings. 

General  Rodman  arrivetl  at  tbc  Rock  Island  ar.senal  and  a.sstiraijil ! 
command  on  the  3d  of  August,  1.SG5.  JJo  better  evidence  could  be  lie-J 
sired  that  the  Oidnance  Department  intended  toconstrnct  a  great  anuory  I 
and  arsenal  at  liock  Island  than  the  fact  that  an  otiicer  of  snch  high  ( 
standing  as  General  Rodman,  and  one  whose  services  were  so  vnlaabic 
to  the  Department  in  every  way,  was  selected  for  the  command.  He  and  I 
the  Chief  of  Ordnance  had  frequent  conferences  on  the  subject  diiriug 
the  preceding  winter  and  spring,  ilis  command  lasted  from  AuguHt,  | 
1805,  until  his  death,  in  June,  1871. 

During  this  time  Store-hou.se  A  (sometimes  called  the  ar.senal  h> 
was  eouiplcted,  the  water-reservoir  was  built,  two  shops  and  tli 
uianding  officer's  (inarter.s  were  begun  and  nearly  completed,  tUo  wagon- 
bridge  to  Ilock  Island  was  built,  and  the  greater  part  of  the  wat«r-jK>wefj 
was  constructed.    A  great  ^leal  of  work  was  also  done  in  clearing  tipj 
the  undergrowth  on  the  island,  laying  out  and  building  road;),  and  pra* 
tecting  the  shores  of  the  island  from  washing  by  riprap.  ' 

But  General  Rodman's  more  important  works  were  his  plans  for  thai 
armory  and  arsenal ;  his  procuring  the  removal  of  the  Chicago,  Itock] 
Island  and  Pacific  Railroad  from  its  position  across  the  island  ;  its  ra-J 
establishment  at  the  west  end  of  the  island,  with  the  construction  Oi 
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the  great  britlgo  connecting  the  island  with  the  Iowa  shoro,  and  tiie  set- 
tling of  the  many  claims  aguinal  the  United  States  growing  out  of  the 
removal  from  the  island  of  parties  who  had  established  themselves 
thereon.  In  all  of  this  work  the  Chief  of  Ordnauc.e  took  au  active  in- 
terest and  part. 

On  the  I'Jth  of  Angnst,  18G5,  nine  days  after  his  arrival  at  the  arsenal, 
General  Rodman,  having  made  a  study  of  the  isliind  and  its  capabilities, 
wrote  to  the  (Jhief  of  Orduau<;e  as  follows  : 

Yon  lul vised  me  sorae  time  since  tbatyon  wished  me  to  examine  and  consider  Kock 
Island  with  reference  to  the  location  and  urectiun  uf  such  buildings  as  way  be  deemed 
proper  to  erect  thereon,  and  that  after  having  done  so,  you  wished  to  confer  with  me 
licmonallf  in  relation  thereto.  I  have  examined  and  considered  this  subject,  and  am 
Iirepared  to  discuss  It  with  you,  premising;  that  wo  ahoald  have  a  map  of  Rock  Island 
lor  reference,  and  suj^gesting  that  the  sooner  the  questions  above  referred  to  ore  deti- 
Ditely  settled  the  better  will  it  bo  for  the  imblie  interest. 

In  reply  to  the  above  letter  General  Hodman  was  directed  to  meet  the 
Chief  of  Ordnance  in  New  York  to  discuss  i»laus,  and  on  the  23d  of 
August  he  went  East  for  that  purpose,  an<l  was  absent  until  the  latter 
part  of  October.  There  is  very  little  correspondence  or  other  matter  on 
record  during  this  time  respecting  the  projected  work  at  Kock  Island. 
What  the  arsenal  should  be,  its  magnitude,  capacity,  and  general  plan 
were  determined  by  General  Rodman  and  General  Dyer  in  their  confer- 
ences during  the  time  General  Rodman  was  East. 

From  the  time  of  his  return,  in  October,  until  the  following  February, 
(ISGG,)  General  Rodman  was  busy  preparing  a  map  of  the  island  and 
plans  for  the  arsenal. 

On  the  20th  of  January,  18G6,  he  wrote  to  the  Chief  of  Ordnance  for 
authority  to  construct  cheap  temporary  shops  to  be  used  iu  construct- 
ing the  arsenal.  This  authority  was  given,  and  the  shops  were  con- 
structed in  the  spring  and  summer  of  1S(>G  on  the  present  site  of  Shop 
A,  and  used  until  the  summer  of  1873,  when  they  were  torn  down  and 
removed,  aud  the  machinery  transferred  to  Shops  C  and  E,  which  had 
been  liuished  and  prepared  for  use. 

On  the  2Cth  of  January  the  Chief  of  Ordnance  wrote  to  General  Rod- 
man and  directed  him  to  report  in  person  at  the  Ordnance  Oflice  as  soon 
as  he  hiid  completed  drawings  and  was  ready  to  submit  plans  for  work- 
shops, &c.  On  the  7th  of  February,  1866,  the  drawings,  a  nmp,  and 
letter  of  explanation  were  sent  to  the  Ordnance  OfQce.  General  Rodman 
went  to  Washington  on  the  10th  of  the  same  month,  and  remained  there 
uutil  some  time  in  April,  1S06.  During  this  time  the  plans  for  the 
arsenal  were  discu8.sed,  fixed,  and  agreed  upon  between  him  and  the 
<'liief  of  Ordnance,  and  al.so  the  plans  for  the  removal  of  the  railroad  to 
its  new  site,  aud  the  development  and  constniction  of  the  water-power 
were  decided  upon.  A  bill  to  c.irry  out  the  plan  of  removing  the  rail- 
oad  to  its  new  site  and  to  provide  for  the  construction  of  the  bridge 
was  prepared  and  submitted  to  Congress.  It  was  passed  aud  approved 
June  27, 18GC.« 

There  is  no  correspondence  between  General  Rodman  and  the  Chief  of 
Ordnance  on  these  subjects  up  to  this  time,  because  tbej'  were  arranged 
aud  agreed  upon  verbally. 

General  Rodman's  letter  of  February  7,  18GG,  submitting  plans  to  the 
jChief  of  Ordnance,  was  as  follows: 

I  send  by  express  this  day  n  plan  of  Rock  Island,  showing  the  proposed  plan  of  ar- 
ficnal  and  other  impruvemenls  thereon. 

The  site  selected  for  the  manufacturing  part  of  the  establishmeDt  is  abont  the  middle 


'  This  not  ia  copied  in  Chapter  V,  which  ^ves  a  history  of  Bock  Island  Uridge. 
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of  tbe  ialftnd,  on  hifjh  pTonnd,  which  atiuiits  of  ensy  and  effBctive  drattmge,  thtlS^|^| 
int  dry  cellnr.s  uuUit  all  tbe  buildiiifra,  wbeip  they  may  be  desirublo,  J 

Tbe  greater  ])art  of  tbe  timber  has  already  been  cut  from  tbe  proposeil  sit.-.  wlii>JB 
Is  anotbor  cODsideration  favoring  its  selection.    It  is  proposed  to  ooniinetice  1 1  J 

the  middle  of  the  lenpth  of  the  proposed  site,  and  enliiree  each  way  as  the  il  d 

the  country  may  require,  leaving  tbe  beautiful  park  of  trees  at  each  end  until  ui;<.<.-a 
sity  shall  require  their  removal.  It  is  also  proposed  to  oommence  biiililiue  on  tM 
south,  or  arsenal  side  of  the  main  (enKt  and  \vc8t)  avenue  tiiut,  making  n!'  ''  '  -'i1^l|^ 
suitable  for  shops,  but  using  such  of  theui  as  may  not  b»  immediately  i '  '^^1 

purpose  I'or  store-bouses,  in  which  to  store  the  property  no «■  on  tbe  ii^  inHH 

side  of  that  avenue  while  the  armory  buildiuga  are  goiug  up,  then  build  aluns-hatlMH 
proper  to  such  extent  as  may  be  required.  M 

By  building  on  a  main  avenue  as  prop<)?e<l,  the  establishment  admitfl  of  ■  il 

to  any  degree  likely  to  be  required,  wbernis  by  building  upon  the  side  <>i  'J 

you  cannot  extend  beyond  that  S()Uftre,  when  once  completed,  withont  i;-''  'uMii| 

ience  and  expense.     It  is  proper  that  every  (iuveiument  cstahlisbmuu!  ^'^^I 

t«r  should  have  the  means  of  running  continuously  night  aud  day.    An  i  vlH 

to  this  cud,  I  deem  it  essential  that  each  shop  should  be  provided  with  eugiuea  Snfl 
boilers  so  couuecte«I  as  to  insure  this  object,  m 

Persons  of  experience  in  such  matters  are  san^ruine  that  it  is  practieaUlo  to  creat«4 
water-power  at  tbe  be.'id  of  the  island  of  sucb  magnitude  that  one-half  of  it  wonid  bM 
sufficient  to  drive  all  the  machinery  likely  to  bo  required  here  for  some  time  to  eomi|J 
and,  at  tbe  Rame  time,  secure  a  healthful  flow  of  water  through  the  minor  or  Blungkj 
channel  of  the  river.    (See  my  letter  to  the  Department,  date<l  January  22,  l(S<i6.)        I 

Should  this  he  found  to  be  the  case,  it  would  ilonbtlesa  be  ecouomy  tc>  osc  it,  pTM 
vided  the  exi>en3e  of  conveying  this  power  from  its  place  of  development  to  the  shopu 
where  it  is  to  be  used,  shall  not  be  too  great.  ■ 

The  points  (A  and  U,  see  map  on  Plate  I)  on  the  plan  herein  referred  to  are  the  pnfl 
posed  points  of  development  of  this  power.  It  is  t>elieved  that  the  bettt  and  mosfl 
economical  mode  of  ntiiizing  this  i>ower  will  be,  lirst,  to  use  it  fur  raising  water,  to  bfl 
conveyed  to  the  shops  and  reservoirs -in  cast-iron  pipes,  for  use  of  sboiM,  &c  ,  and  tfl 
guitnl  agniust  fire,  the  five  reser\'oir9  on  tbe  high  ground  being  connected  by  pip^d 
furnished  with  attachments  for  a  steam  tire-engine,  so  that  all  the  water  in  the  wooH 
five  may  be  drawn  out  at  one  point,  if  needed.  This  water  is  also  requirtnl  to  cleaoa 
out  vaults,  water-closets,  Ac,  all  of  such  sewerage  being  carrieil  into  the  niaiu  aewej 
and  then  to  the  slough.  Second,  nse  the  remaining  power  at  the  points  of  its  oCbS 
for  condensing  air,  to  be  conveyed  in  cast-iron  pipes  to  the  shops,  then  to  be  pasl^^H 
tabes  through  the  steam-ilrum  of  the  boiler,  and  worked  through  tbe  steam-oyj^^^| 
tbe  same  as  sleam  ;  so  that,  when  there  is  suflioient  water-power,  no  steaui-power  win 
be  used,  and  when  the  water-power  is  out  of  order,  steam  may  bo  nsed,  in  whole  or  idl 
part,  as  may  be  required,  haviug  valves,  so  that  the  air  may  he  shut  otl  from  'a 

of  the  engines  at  will.     This  will  give  a  supply  of  air  under  pree.iure  for  blii\  J 

and  foumierj'  fires,  and  for  tunning  heavy  drop  or  vertical  hammers,  where  stu-i;..  ,.^.„  J 
be  objectionable  on  account  of  its  coudeusalion  into  water  in  tbe  intervals  of  ovttifl 
nso.  1 

By  escaping  air,  when  nsed  in  place  of  steam,  into  the  shops  they  would  1>e  vvnrmcA 
and  ventilated  in  winter,  the  temperature  of  tbe  air  being  under  complete  control, Im 
paissing  through  tbe  steam-drum,  and  ventilated  in  summer  by  an  atuiu^phero  cajlM 
than  tbe  exterior  iiir,  since  beat  would  be  developed  by  its  coiupre^ision  :it  tlio  a^^^l 
of  power,  and  that  heat  would  be  given  out  ou  its  way  under  ground  to  tbe  mM^I 
where,  on  again  expanding,  it  would,  aa  stated,  have  a  temperature  below  that  of  ^M 
exterior  air.  ■ 

The  nmgnzinea  and  laboratories  are  situated  at  what  is  believed  to  be  a  safe  diatanol 
from  other  biiililings,  the  intfrveniiig  space  being  covered  with  trees  and  ^thrults.  Thfl 
sito  proposed  for  tbe  magazine  is  on  higher  and,  therefore,  better  ground  than  tbM 
heretofore  selected.  J 

An  internal  system  of  railways  would  connect  all  parts  of  the  establislimrnt  whtfl 
any  large  quantity  of  material  will  have  to  be  transported,  aud  this  systoni  of  road 
ehoald  conuect  with  the  Chicago  and  Kock  Island  Itoiid,  which  crosses  the  island.  Tbfl 
]ircacnt  location  of  this  road  upon  tbe  island  is  not  a  suitable  one.  It  cuts  tho  islanfl 
into  two  very  inconvenient  parts,  admitting  of  access  from  one  part  to  tho  other  unl  J 
by  passing  under  it  on  one  side  of  tbe  island  and  over  it  on  the  otlier,  where  tho  waM|H 
road  now  crosses,  and  being  to<j  high  to  switch  from  conveniently  at  any  point  «^^^| 
at  this  crossing.  It  is,  therefore,  proposed  and  recommended  that  this  road  bore^^^H 
to  the  lower  extremity  of  tbe  island,  where  the  gr,-ide  is  high  enough  to  ud(^^^| 
switching  from  it  at  any  point,  But  to  do  this  would  require  the  removal  of  tM^^H 
roud-briilge  from  its  present  poHition  to  that  shown  in  tbe  incloted  plan.  It  is  pra^^^| 
to  remove  the  railroHd-bridge  accordingly,  and  let  the  piers  be  made  lone  "CXq^^l 
and  down  stream  to  ailmit  a  double-track,  and  also  to  receive  a  wngou-roaiT  brid^^RH 
rood  to  which  would  run  from  liuck  Island  I'ity  along  tbe  present  bridge  and  einliHulM 
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at,  widened  to  00  feef ,  and  along  the  ed;;e  of  the  blaff  the  same  width  ;  it  woiilil 
aUo  be  acuvsaible  from  the  isluud,  aa  ahowD. 

It  la  also  prupoaed,  in  thia  couueotion,  to  prepare  a  proper  wharf  or  stearalioat-land- 

ag  juet  above  the  proposed  sit*  of  the  new  bridge,  so  that  atores,  received  or  isaned, 

^  whether  by  rail  or  river,  wonld  be  convenient  to  the  present  arsenal  building,  which  I 

'  would  use  OS  u  receiving  and  issuing  and  diatributlog  store-house.    The  advautaj;e«  of 

this  arrnngeuient  would  be — 

1st.  To  the  Oovornnient,  in  getting  rid  of  the  present  ,—  i>"'i 
the  island,  and  in  having  it  located  where  it  would  b< 
^receiving  and  shipping  stores,  and  whore  a  single  fence  w 
intrusion  by  persons  passing  upon  the  ruad.    The  proposed  location  would  also  dimin- 
ish the  chances  of  lire  from  locumul  i vus.    The  wagun-roitd  to  Huck  Island  City  wonld 
pass  under  the  railroad,  instead  of  on  a  level  with  it,  as  at  present,  an<l  the  bridge  to 
Davenport  would  give  ucci-ks  to  that  city  fnun  the  island,  mid  tlius  enable  the  tiovern- 
,  ment  to  draw  supplies  and  labor  from  thut  source,  as  well  as  from  Molino  and  Kock 
^Island  City. 

2d.  To  navigation,  in  diminishing  the  obstraction.hindernuces,  and  dangers  ofTcrotl 

Ito  that  interest  by  the  present  bridge,  it  being  in  rapid  water  and  at  a  comparatively 

In.irrow  point  in  the  river,  while  the  pro)i(ised  bridge  wonld  be  at  a  wider  point  of  the 

river,  in  deeper  and  comparatively  still  water,  w here  the  louat  hiuderanco  possible 

would  be  oliered. 

TLe  plans  set  forth  in  this  letter  can  be  understood  more  readily  by 
Preference  to  the  map  on  Plate  I. 

Thi.s  map  i.s  copied  mainly  from  the  map  that  General  Rodman  sent  to 

the  Chief  of  Ordnance  with  the  foregoing  letter.     But  .some  plans,  or 

ideas  for  plans,  which  were  shown  on  the  map  and  are  known  to  have 

I  been  abandoned  by  General  Rodman  subsequently,  have  been  omitted, 

md,  as  far  as  practicable,  all  subsequent  plans  made  by  General  Rod- 

'"man  have  been  compiletl  and  added  to  it. 

For  convenience  in  description,  the  .sites  of  the  confederate  prison- 
buildings  are  also  shown  on  the  map,  and  also  the  boundaries  of  lauds, 
owned  or  occupied  by  outside  parties  on  the  island,  that  were  taken  pos- 
^■session  of  bv  the  Secretary  of  \Var,  under  authority  of  the  act  of  Con- 
■gress  of  April  19,  1804. 
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JESCHIPTION    OF    THE    ISLAND    OP    ROCK    ISLAND,  THE    SHOPS,    AND 
SOjrE  OP  THE  PLANS  INDICATED   IN   THE  FOEEGOING  LETTEE,   AND 


SHOWN   ON  THE  MAP,  ON  PLATE   1. 


^tl 


The  island  is  about  25  miles  long.and  varies  in  width  from  one-fourth  to 
three-fourths  of  a  mile,  and  coutains  abo%-e  low-water  mark  970  acres. 
Lengthwi.se  the  island  lies  nearly  east  and  west,  and  the  course  of  the 
!Mi8sissij>pi  by  the  island  is  generally  about  11-'  south  of  west.  From 
the  east  end  to  East  avenue,  about  li  miles,  it  is  covered  generally  with 
sparse  timber.  Oa  much  of  this  part  the  flrst  growth  of  timber  has 
beeu  removed  and  is  replaced  with  a  second  growth,  mixed  with  some 
"urge  old  trees  that  remain.  Nearly  all  this  part,  except  about  40  acres 
lying  east  of  the  Confederate  cemetery,  has  had  the  undergrowth  re- 
moved and  is  now  open  groves  and  space-s,  bare  of  trees,  covore<l  with 
"  lue-gr.sss.    I  have  indicated  some  low  grounds  on  the  map.    These 

rere  probably  at  one  time  covered  with  water,  antl  forme<l  channels  of 
the  river  between  tbe  higher  parts  of  the  island.  They  are  now  covered 
with  heavy  timber  and  undergrowth,  aud,  in  places,  are  subject  to  over- 
flow dining  very  high  water.  The  largest  of  these  is  the  tract  lyitig 
west  of  East  avenue  and  south  of  South  avenue  and  the  prolongation 
of  its  line  to  the  west  end  of  the  island.  There  is  a  high  ridge  ruuniog 
part  of  the  way  through  this  tract,  on  which  are  showu  sites  for  maga- 

iues  and  laboratories.    There  is  no  timber  ou  all  the  part  occupied  by 

the  "  IJavenport  place**  and  on  all  the  part  west  of  the  old  line  of  tho 

Chicago,  Rock  Island  and  Pacific  Road.    These  grounds  were  cleared  o£ 
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timber  many  years  ago,  and  no  second  growth  has  taken  its  place. 
native  trees  on  the  island  are  iiriucipally  oak,  elm,  ash,  bass-wood,  hici 
ory,  and  walnut  The  highest  ground  on  the  island,  as  stated  in  Gvi 
eral  Rodman's  letter,  is  the  part  where  the  shops  are  located  on  the  maj 
and  also  extending  about  500  yards  west  of  West  avenue  along  th€ 
of  Main  avenue  nearly  to  the  e^ist  end  of  the  island.  All  of  thisi 
is  from  17  to  23  feet  above  the  highest  high  water,  and  the  rest  or 
high  grounds  are  generally  from  14  to  20  feet  above  high  water.  All 
the  high  grounds  are  on  a  foundation  of  gray  niaguesian  1' 
which  in  places  crops  out  on  the  surface,  but  is  generally  covt 
from  1  to  8  feet  of  earth,  principally  loam  and  clay,  and  sometimes  aaud 
gravel,  and  many  other  earths  deposited  by  the  water  alter  its  suh 
sidence  into  the  present  valley  of  the  Mississippi. 

The  limestone  is  hard,  strong,  and  durable,  and  answers  well  fq 
building  roads  and  for  foundations  and  concrete,  but  is  much  broken  i 
and  washed ;  is  seamy  and  mixed  with  earth ;  has  been  acted  on 
ft-ost,  aud  is  never  found  in  beds  fit  for  quarrying  for  building  purpose 

After  deposition  it  appears  to  have  been  broken  up  and  shattered  an 
then  washed  aud  worn,  and  the  pockets  aud  crevices  are  generally  tlUe 
with  clay.  Some  of  these  pockets  arc  very  large.  In  one  case,  near  tb 
center  of  the  island,  I  excavated  one  to  the  depth  of  40  feet  in  swiekin 
foundations,  and  below  the  level  of  the  water  in  the  river  found  au  oix 
cave,  a  deposit  of  white  sand  and  running  water,  showing  evideut]] 
that  the  water  percolated  through  crevices  in  the  rock  from  the  riv« 
toward  the  upiwr  part  of  the  rapids,  and  found  its  w.ay  to  the  river  aga^ 
at  a  lower  level.  A  full  account  of  this  excavation,  (tor  Shop  D,  in  187 
and  much  other  interesting  matter  res  pecting  the  formation  of  the  island 
will  be  found  in  its  proper  place  in  describing  the  progress  of  tbo  wor| 
of  construction  at  the  arsenal.  The  rock  furnishes  perfect  fouiidatioa 
when  care  is  taken  to  secure  good  rock  to  build  on,  but  great  care  an 
thorough  exploration  aud  examination  are  required.  This  Rometim< 
involves  deep  excavation,  much  blasting,  shoring,  and  is  diflicult,  eij 
pensive,  and  takes  time.  As  the  dithculties  that  will  be  exporiencod  i 
procuring  foundations  cannot  be  foretold,  no  certain  estimate  of  the  coa 
of  fonndations  can  be  made  before  the  work  is  begun. 

The  city  of  Davenport,  iu  Iowa,  with  its  center  about  opposite 
west  end  of  the  island,  has  a  population  at  the  present  time  of  abo^ 
25,000. 

The  city  of  Rock  Island,  in  Illinois,  with  its  center  about  opi 
west  end,  has  a  population  of  about  14,000,  and  the  city  of  ^i 
Illinois,  opposite  the  east  end,  has  a  population  of  about  (3,000.  All  i 
these  cities  are  engaged  largely  in  manufactures,  a  matter  of  much  II 
portance  to  the  interests  of  the  arsenal,  and  all  are  rapidly  increa^iug  I 
business  aud  population. 

This  description  of  the  island  is  longer  than  was  intended,  but  It 
believed  that  it  will  be  useful  and  necessary  to  a  good  understaudiog  ( 
what  follows. 

The  plans  for  armory  and  arsenal  shops,  as  indicated  in  General  Ro 
man's  letter  of  February  7, 1S(J6,  are  shown  in  the  map  on  Plate  I.     TU 
row  of  five  shops  south  of  Main  avenue  are  for  the  arsenal,  aud  tl 
north  of  the  same  avenue  are  for  the  armory.    The  center  8ho]>  f  Sh< 
in  the  arsenal  row  is  the  forgiug-shop  and  ioundery  for  the 
the  other  four  are  finishing  wood,  metal,  and  leather  work  )f 

all  kinds  for  the  manufacture  of  all  the  material  of  war  manufactured! 
the  arsenals  of  the  Uuited  States. 

The  center  shop  (F)  of  the  armory  row  is  the  rolling-mill  and  rorgtng- 
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febop  far  the  armory,  aud  the  otiier  (our  are  flnisliiujr  and  woodworking 
or  "stocking"  shops  for  the  manufacture  of  nil  kind.s  of  amHllarms. 
The  (filter  shop  in  each  row  is  ord.v  one  story  liiKhi  arid  the  other  four 
in  each  row  have  a  basenieut  and  tliree  other  stones,  Thegroundplaus 
of  the  whole  ten  shops  are  exactly  alike.  The  groundplan  shown  on 
the  map  is  copied  from  the  map  sent  to  the  Chief  of  Ordnance,  Fehruary 
7,  ISGG.  This  plan  was  subseriuently  changed  before  any  shop  was 
l>epun,  aud  tiie  jilaus  of  the  shops  which  have  been  built  are  as  shown 
in  Figure  1  on  the  same  uuip.  The  change  consists  only  in  throwing  t»ut 
t»o  porticoes  in  front  and  two  on  each  side  of  the  l>uild>ng.  Its  object 
was,  partly,  to  add  strength  to  the  walls  of  the  buildings,  but  principally 
to  add  beauty  to  the  architecture,  and  in  this  it  has  beeu  very  success- 
ful. It  was  the  subject  of  a  goiwi  deal  of  discussion  between  General 
Koduian  and  General  Dyer,  the  Chief  of  Ordnance,  but  the  discussion 
was  a  verbal  one,  and  there  is  nothing  on  record  to  show  when  the 
change  was  made.  There  is  also  shown  on  the  ground  plans  of  the 
shops  a  building  crossing  the  court  and  connecting  the  two  wings.  This 
was  intended  lor  a  boili-r-liouse  and  ^teamengine  room.  I  cannot  tind 
that  any  jierfected  plans  lor  this  building  were  ever  made,  and  it  was 
subsetiuently  abandoned.  It  is  certainly  better  to  leave  the*  court  clear 
for  teaming  ])urposes,  as  it  gives  acce.ss  to  doors  in  all  parts  of  the 
building,  and  to  build  a  boiler-house  in  the  court  entirely  separate  from 
the  shop,  and  to  place  the  engines  on  the  lirst  floors  of  the  shops.  This 
anangement  isshown  for  Shop  C,  on  L'lute  IV.  This  boiler-bouse  was 
built  in  ISI'2  and  laid. 

The  dimensions  of  the  ground  plan  are  given  in  the  drawing.  Kach 
building  consists  of  two  parallel  wings,  00  feet  by  3(K)  feet,  90  teot  apart, 
,nd  connected  at  the  front  by  a  l)uilding  00  feet  liy  i>0  feet.  This  leaves 
n  Intel  ior  court  90  feet  by  '23S  feet.  The  porticoes  at  the  sides  project 
11  feet  and  are  60  feet  wide,  and  those  in  front  project  2  feet  and  are 
also  (it)  feet  wide.  The  total  area  of  each  shop,  including  thickness  of 
walls,  is  4-4,280  square  feet,  a  little  more  .than  one  acre. 

Plates  VII  aud  VIII  give  front  and  side  elevations  of  the  center  or 
forging  shops,  (E  and  F,)  aud  also  cross-sections  through  the  walls  ;  and 
Plates  II  and  III  give  the  aaioe  elevalious  and  cross  sections  fur  the 
other  eij;ht  shojis. 

Plate  IV  gives  a  plan  of  one  of  the  latter  shops,  showing  arrangement 
of  iron  tloor-beams,  columns,  elevators,  hatchways,  stairways,  and  base- 
ment piers.  The  iron  Iloor-beam  stringers  c()nsist  of  two  wrought-iron 
|-bcanj.s  bolted  togethei'.  The  wroughtiriui  |-beam  joists  rest  on  the 
flange  ol  the  stringer  beam  and  on  oU'sets  in  the  main  walls  ot  the  build- 
ing. They  are  also  bolted  to  the  stringers  with  wrought-irou  angle- 
pieces. 

For  the  first  and  second  doors  the  .stringers  are  made  of  two  heavy 
Ifi-incli  beams,  each  -00  pounds  per  yard,  and  the  joists  are  light  12^- 
incli  lieains,  125  pounds  per  yard.  For  the  third  floor  the  stringers  are 
made  oi'  two  heavy  I2.i-iin.-h  beams,  each  170  pounds  per  yard,  and  the 
joists  are  heavy  9  inch  beams,  So  pounds  per  yard. 

The  stringers  of  the  drst  floor  rest  on  stone-uiasonry  i)ier8  (in  the  base- 
ment) 2J  leet  square  and  placed  at  intervals  of  about  20  feet.  For  the 
other  two  stories  the  stringers  are  supported  by  iron  columns.  The 
position  of  the  stringers  is  shown  in  the  diawing.  The  spaces  between 
the  joists  are  about  5  feet,  generally  a  little  les.s  than  o  leet,  and  these 
spaces  are  filled  with  the  brick  tire  proof  arches.  Crossing  the  joists,  or 
uiaiched  in  between,  above  the  brick  arches,  are  wooden  joists  2A 
inches  by  5  inches,  aud  uu  thetu  are  laid  dressed  and  matched  1^  inch 
■.  8  OBD 
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oak  floors,  except  on  tbe  tliird  floor,  wbich  is  of  pine.  The  fir«f  i 
second  floors  will  carrj  200  pounds  pt-r  stiuare  foot,  and  the  third  tlix 
100  pounds  per  square  foot.  The  locations  of  the  elevators  «nd  hatct 
wa.ys  are  snfliclently  shown  on  the  drawing.  The  hatchways  will  proj 
ably  not  be  required  except  for  taking  in  or  removing  niacliinery, 
at  other  times  will  be  covered  and  usual  as  shop  floor.  Tbe  stairwas 
are  all  of  iron,  except  the  hand-rails. 

The  roof-frame  is  entirely  of  wrought  iron.  The  trusses  span  tli 
whole  distance  from  wall  to  wall,  so  that  the  third  story  is  free  fToU 
columns.  The  trusses  are  at  intervals  of  10  feet,  and  have  suffieien 
strength  to  carry  the  slate  roof,  and  an  added  weight  from  snow 
pressure  of  wind  of  20  pounds  i)er  square  foot  normal  to  the  surface. 

On  the  main  ratters  of  the  trusses  the  4-inch  i  beam  pnrlius  are  it 
ened  4^  feet  apart;  wooden  ratters  are  matche<l  in  between  these,  skni 
1\  inch  i)ine  sheathing,  matched  and  planed,  is  nailed  on  the  wootlen 
rsifters.  The  slate  is  laid  on  the  wooden  sheathing.  All  the  peak-cover 
flashings,  valleys,  gutters,  and  down-spouts  are  of  2^puurid  she 
copper. 

The  walls  are  entirely  of  stone,  and  their  thickness  as  shown  in  th 
cross  sections  on  Plates  II  and  VII.    The  exterior  or  face-stones  ar 
heavy  ashler,  laid  in  courses,  jointed,  and  having  a  squarely-broken  Cao 
without  tool-marks.     The  thickness  of  courses  is  made  tosnit  the  produc 
of  (juarrieH,  and  ranges  generally  (rom  12  inches  to  20  inches.    The  hac^kinfj 
is  nibble,  laid  also  in  courses,  and  has  its  face,  which  forms  tbe  interiorc 
the  wall,  well  pointed.    Two  courses  of  rubble  are  mndt!  to  equal  an 
course  of  ashler  in  height,  and,  to  give  sufficient  bond,  about  one-'^ixlk 
of  tbe  face-stones,  including  dimeusioustones,  run  entirely  throtigb  thfl 
wall.    The  only  dimension-stone  used  is  that  required  for  tin-  wnfe^| 
table,  caps  and  sills,  entablature,  and  arch-stones.    The  faces  of  all  thw 
are  chiseled  and  bush-hauimered  work.    The  interior  face  of  the  wall  i| 
well  pitch-faced  work,  and  it  is  not  plastered.     A  consideration  of  tb4 
foregoing  will  show  that,  with  proper  care  and  ability,  excellf  nt  ao^l 
handsome  walls  can  be  obtained,  while  the  variety  of  stone  used,  only  I 
suudl  part  ot  it  being  dimension-stone,  will  unable  the  quarry  man  to  m 
and  furnish  all  the  good  stone  his  quarry  produces,  whereby  the  higbe 
economy  in  construction  is  obtained. 

The  foregoing  deiails  of  construction  were  not  arranged  when  (iener 
Rodman  tirst  sent  his  plans  to  the  Chief  of  Ordnance.  They  are  th 
result  of  much  subsequent  careful  study,  and  have  been  change*!  or  in 
proved,  from  time  to  time,  to  secure  greater  perfection  and  <>conorn) 
It  is  deemed  best,  however,  for  convenience,  to  give  a  full  description  ( 
the  shops  here,  and  to  notice  hereafter  in  their  proper  place  such  chau| 
in  construction  as  may  be  interesting. 

The  map  on  Plate  I  shows  the  plan  first  proposed  for  the  developinen 
of  the  water  i>ower  and  locjition  of  the  pii>e  to  be  laid  from  the  wateP^l 
power  to  the  shops  to  convey  power  by  means  of  compressed  air.  Thil 
plan  for  the  develo[)ment  of  the  water-power  was  subsequently  abanx 
doned  l\v  General  Rodman,  and  another  plan,  as  indicatetl  on  the  mnp 
was  adopted.  A  full  description  of  the  power  and  history  of  its  develop 
ment  and  construction  is  given  in  another  place. 

The  old  line  of  the  Chicago,  Rock  Islat;d  and  Pacific  Railroad  acroM' 
the  islantl  and  the  new  route  selected  are  also  shown  on  tlie  map,  and  .i 
full  history  of  the  construction  of  the  new  route  and  the  bridges  will  b« 
given  m  its  proper  place. 

The  temporary  prison-buildings  shown  on  the  map  have  nearly  aX\ 
been  remove<l,  from  time  to  time,  as  they  have  decayed,  become  wortliiras, 
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and  the  necessity  for  their  use  has  passed  away,  or  they  have  interfered 
witii  tlie  construction  uf  the  arsenal  bnildinfjs. 
At  the  present  time  (1876)  only  the  temponiry  stiiljles,  a  few  officers' 

Iaarters,  and  one  of  the  hospital-buildings,  now  nsed  as  a  post-hospital, 
nnain. 


Chapter  IV. 

BOARD  OF  COMMISSIONERS. 


Appointment  of  the  boaril  of  cmninissionors  by  the  President — The  comtnisition  to 
niet-t  at  Rocif  Island  on  O^totwr  1,  IdfK — Notilication  *5nt  lo  parties  intonjHted — The 
claim  of  the  city  of  Rock  iDland — The  claim  of  David  B.  8f»m — The  Davenport 
claim  —  The  claim  of  SteiihwiiH,  Huntoon  &  Wooil — The  claim  of  NeU  Jubngoa  — 
The  claim  of  David  Sears — The  claim  of  lioiiert  Welch — Claims  of  .lameH  IlobiuHou, 

I  Daniel  Jones,  aud  Peter  Peterson — The  claim  of  the  town  of  Moline — Meeting  of  tbi' 
conimissrioners — Examination  of  witnesses  as  to  the  value  of  the  property  taken 
posseasiun  of  by  the  United  States — Analysis  of  testimony  in  appraising  tiie  prop- 
erty of  David  B.  Sears  before  the  commissioners— Appraisement  of  the  Davenport 
place — Appraisement    of  property  belonging  to  Stoptieus,  Hnutoon  A:  Wood   luiil 
minor  claimants — Claim  of  the  town  of  Malino — Claim  of  the  Chicago,  Rock  Island 
and  PaciHc  Railroad  Company— The  conunission  arljonrni*  ami  makes  its  report  to 
the  Chief  ol  Ordnance — Decree  of  the  district  conrf,— Snmmary  of  awards. 
The  board  of  commissioners  to  adjnsC   claims  against  the  Unit«d 
tates  of  parties  whose  property  had  been  taken  possession  of  nnder  the 
iict  of  April  19, 18G4,  {see  (3hapt<?r  II,)  and  under  the  act  of  June  27, 
1806,  (see  Chapter  V,)  wa«  appointed  by  the  President  of  the  Uuitetl 
States  in  the  summer  of  1866,  anrl  consisted  of  the  following  members: 
Maj.  Gen.  J.  M.  Schofleld,  United  States  Army, 
Hon.  James  Unriies,  of  Springtield,  Mass. 
Uon.  Seldon  M.  Church,  of  Itockford,  III. 

On  the  2.'>tli  of  Sei)teuil)or,  ISOO,  the  Chief  of  Ordnance  notified  General 
Rodman  thnt  the  commission  would  meet  at  Rock  Island  about  October 
1,  1860,  and  directed  him  to  notify  all  parties  interesteil,  that  cliey  might 
be  prepared  to  submit  their  claims  aud  substantiate  the  same  by  evi- 
dence. 
The  following-named  parties  were  notified  accordingly  : 
The  city  council  of  Rock  Island. 
Mr.  David  B.  Sears,  of  Moline. 
Messrs.  George  L.  &  B.  Davenport,  of  liock  Island. 
Mr.  B.  Davenport,  of  Hock  Island. 
Messrs.  Stephens,  Iluntoon  &  Wood,  of  Moline. 
Mr.  James  liobinson,  of  Moline. 
Mr.  Peter  Peterson,  of  Moline. 
Mr.  Robert  Welch,  of  Moline. 
Mr.  Daniel  Jones,  of  Moline. 
Mr.  David  Sears,  of  Moline. 
Messrs.  Dimock  &  Gould,  of  Moline. 
Mr.  8.  n.  White,  of  Moline. 
Messrs.  Sears  &  Sons,  of  Moline. 
Mr.  Edward  B.  Healy,  of  Moline. 

The  president  of  the  Chicago  aud  Rock  Island  Railroad  and  the  Mo- 
line Water-Power  Com|iany  of  Moline. 

Several  of  these  parties  had  prepared  their  claims  and  abstracts  to 
prove  title  prior  to  this,  and  the  same  bad  been  transmitted  to  the  Chief 
of  Ordnance,  and  were  sub.seqiiently  laid  before  the  commission.    (For 
location  of  various  claims  see  map  on  Plate  V.) 
The  claims  of  the  various  parties  were  as  follows : 
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CITY  OP  BOCK  ISLAND. 


The  city  of  Kock  Island  presented  a  cluim  lor  pavnii-ut  for  a  lirKii 
und  cansewiiy  trinn  tLc  city  of  liuck  Island  to  tlie  island,  autl  fur  W'H 
son's  island,  on  which  a  portion  of  the  canseway  had  been  bniU.  Tlij 
bridge  was  liuilt  by  the  city  of  Rock  island,  (E.  T.  Keynolds,  cuiitractorj 
iu  Septemlier,  ISOo.  It  was  taken  possession  of  l»y  the  United  Statf 
under  the  act,  of  Aj)ril  Ht,  1804,  iu  September,  1866.  It  was  a  cbcAy 
wooden  struct uie,  located  exactly  on  the  site  of  the  present  Goveruinen 
bridge  from  the  island  to  the  city  of  Rock  island,  but  was  about  30 
teet  shorter  than  the  present  bridge,  the  causeway  fro(u  the  idlaud  abu 
being  mui-h  longi'r  than  it  is  now. 

One  span  of  the  bridge  broke  down  iu  the  winter  of  18G7,  und  «)i 
repaired  by  the  United  States. 

in  the  spring  nf  iNti.s  the  bridge  was  carried  away  by  the  ice,  and  w< 
never  re))laci'd.  The  commanding  officer  of  the  arsenal  substitute<luro|i4 
ferry,  which  was  used  until  the  new  iron  bridge  was  ready  for  use, 

VVilson's  Island  is  not  generally  known  at  the  present  time,  but  it  il 
the  sand-tiar  lying  below  the  causeway  and  the  foot  of  the   islan<l 
Itock  Island.     It  is  covered  with  water  the  greater  part  of  tbe  year. 

In  the  fall  of  1865  the  city  of  Rock  Island  furnished  abstracts 
titles,  and  made  an  otl'er  to  the  commaudtug  utbcer  of  ihearseual  U)i 
tbe  bridge  ami  causeway  to  the  Go\ernnient  for  $17,t)tli). 

in  January,  186(5,  the  commanding  officer  of  the  arsenal  wro).i'  U>  tbe 
mayor  ol  Rock  Island,  inquiring  whether  the  offer  included  Wilson's 
Island,  and  was  informed  in  rejdy  (January  13)  that  it  only  included  so 
much  of  Wilson's  Island  as  wati  occupied  by  tbe  bridge  eanseway,  but 
that  the  city  would  sell  the  remainder  of  the  island  for  the  lurtber  sum 
of  JTOO.  With  this  letter  abstracts  of  title  to  Wilson's  Uland  wen 
inclosed. 

The  foregoing  |>apers  were  transmitted  to  the  Chief  of  Ordnance,  Jatl 
uary  19,  1866,  and  were  subseijuently  laid  before  the  board  of  couiuiia 
sioners. 

The  claim  of  the  citj'  of  Rock  Island  presented  to  the  board  of  ooa 
luissiouers  was  as  follows: 

This  clainiatjt,  tbe  city  of  Rock  iHland,  a  onrporatiou  created  by  micl  doina  i-m-h..- 
tiniler  tht^  luwt*  of  tht<  St»t«  of  Illiiinix,  and   Iiiivin^  its  priuciiml  pliice  ••< 
within  tbe  cuiinty  uf  Rock  Inland  and  Siutt  of  Illiauis,  and  within  the  ooi  ; 
triot  of  the  Stut«  uf  llliuoia,  respectfully  represouta  and  gbuwa  untoyuur  btiuu|-a 
ouuiiuissiou : 

That  tbiH  claiiuant  is  the  owner,  iu  fui--.siuiple  absolute,  of  a  certain  ialariil  iu  thi 
MinsiKSiippi  River  known  as  •' Wilson's  iHlnnd/'contignons  to  tbe  iHlaiul  of  R.j.'k  Ixlanif 
und  nieniioned  in  Ibe  waid  act  above  relVMTud  to,  approved  June  "/T,  IrttXJ  ;  anil 
tbe  owner  of  und  Justly  eutitletl  to  all  and  every  tbe  bereditaiuentsand  appnrt 
tbereto  belonging  or  in  any  wise  appertaining,  and  tbe  reversion  and  revorsja 
uiuindrr  and  lemumdcrs,  rents,  issnes,  and  proHts  thereof;  and  more  es|ieeiiillj 
tiouing  a  pHrt  thereof,  of  the  embankment  and  roadway,  luade  and  being  tberea 
the  wagon-bridge  across  the  east  branch  of  the  Mississippi  River,  oonneoled  the 
and  ubniting  then-on  and  coiinecling  tbe  saiil  ''  Wilson's  I-hind,"  lis  aino  lh«  inl^ 
Rock  Island,  with  the  ia»i  shore  of  the  Mississippi  River,  at  a  point  witliiu  the 
rale  limits  uf  the  said  city  of  Rock  Island. 

This  claimant  farther  represents  and  shows  nnto  your  bnnorabla  coinmtsnion  tlm 
the  siiiil   isliiiid   known  as  "  Wilson's  Island,"  and  the  said  bridge,  and   |li< 
thereof  on  tbe  east  shore  of  Ibo  Mississippi  River,  and.  a»  well,  th»  landing;  ' 
the  island  of  Rook  Island,  lies  and  is  situated  within  the  corporate  limits  ot    iIl.^  >, 
city  of  Rock  Island,  and  iu  sections  thirty-live  and  thirty-six,  in  township  iiunibi-te 
eighteen  (IH)  noiib.of  laiigo  two  (-J)  west,  of  the  fourth  principal   nieiidiuii,  in  tb 
Rtate  of  Illinois;  and  that  the  said  island  known  as  "VVilson's  Island"  cont»'iis,  i 
Murding  in  the  survey  inaile  by  the  Uniteil  .Stateti  Uovenimeut,  seveu  ae.roe  and  itiity 
one  hniidiedtbs  ot'an  litre,  (T^^,.)     And  fur  a  more  particular  descripliou  uf  the  Iih4 
tiou  of  tbe  said  "  Wilson's  Islaud,''  aud  the  bridge  uounocCed  tberuvvitb  iu  ruferenuo  I 
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e  Uliuul  of  Rook  laliind.  nn'l  tlis  corporate  limits  of  the  saiil  city  of  Rwk  I»l.»ti(l,  and 
e  st'ft.iiiii  liiK's  iib(>vi<  referrt'il  to,  at  well  ils  thu  iinproai-'liea  to  tlir  aiiiil  l>riilge,  your 
oiioriible  vdiiiinissioii  is  rt<Hpi>rl fully  n^furrvd  to  tlio  plat  or  map  accunipaiiyiug  thio 
Htatt^iiietit. 

This  claimniit  fiirtbcr  r<«preR»nl«  and  shows  ntito  yonr  Iionoraljlu  conimisAion  that 
at  tUo  liiiiK  the  Huid  islnml  called  "  Wllaoti's  Island"  was  pnreliosrd  by  this  claimant, 
and  at  tlio  timv  said  iiinbankni«<nt,  roadway,  and  brid^o  wiirc   bnilt  and  cdnstniutcd, 
as  hpr(>inafter  stated,  a  considerablo  portion  of  tlin  island  of  Uurk  Itlnnd  was  owned 
by  privatii  iudividnalH,  nod  a  cousiderubln  nnnil)fr  of  tliw  uitizHns  and  inhabitants  of 
said  city  of  Rock  Island  were  ri<sidiu>;  npon  the  said  Island  of  Rock  Island  :  that. 
I  of  that  portion  of  said  island  of  Rock  Island  lyin^  and  bein^  in  township  eiirblpcn 
Ij)  north,  of  ranKe   two  ('i2)  west,  of  the  fuurlh  principal  miridian,  in  thn  Stare  of 
lliriois,  was  and  now  is  wit.hin  the  corporate  limits  of  thu  said  city  of  Rock  Islainl ; 
and   that  there  was  considerable  bnsiness  of  a  private  and   individnal  natnre  liein^ 
iHacte<l  lietween  the  said  inhabitants  of  the  said  island  <if  Rock  Islatul  and  the  in- 
IBbitJintM  of  the  main  shore  in  the  said  city  of  Rmk  I.tlan>l,  ami  tli:it  It  was  the  dnty 
"  the  corporate  authorities  of  the  said  city  of  Itouk  Island  to  proviilH  and  fnrnish 
iisonable  facilities  for  coniniunicaMon  with  the  said  islnml  of  Rock  Island  and  the 
habitants  thereon;  and  in  pnrsuanoe  of  tho  Haid  dnty  the  said  embankment,  road- 
ay,  and  brid);e  wore  coustrncted,  Hud  the  said   island   known  as  "Wilson's  Island  *' 
sail  this  approach   on   the  caHt«rtiutost  shore  of  the  Mississippi  Kiver  to  said  bridge 
ere  purehasiMl. 

This  claluiant  further  shows  unto  yonr  honorable  commission  that  very  soon  after 

le  completion  of  thn  said  liridjfe,  einbankiuent,  and  roadway,  the  United  States  Gov- 

iment  took  [lossession  and  control  of  the  said  lirid^e.  embankment,  and  roadway, 

il  have  in  fact  ever  since  that  time  really  hold  and  controlled  the  same,  and  has  used, 

d  still  continiieH  to  use,  the  same  for  its  own  purposes  exclusively  :  but  this  claimant, 

ns  never  oflioially  notified  of  the  takinf;  piMsession  of  the  siiid  island   known  ivs 

Wilson's  Island  "  until  abont  the  lOth  day  of  Anjjns',  A.  D.  IHtjti. 

This  claimant  further  shows  unto  yonr  honorable  commission  that  the  said  embank- 

ent  and  roiid  way  across  and  upon  said  "  W  ilson'a  Island  "  is  a  material  itnd  necessary 

rt  and  portion  of  the  said  bridge,  and  that  Raid  bridge  would  be  utterly  useless  and 

no  value  except  as  connected  therewith,  and  that  the  said  bridge  and  the  appro.ich 

ereto,  on  the  eaeternmost  end  thereof,  is  appurtenant  to  the  auid  island  and  of  no 

liie  if  disconnected  therefrom. 

This  claimant  further  rhows  unto  your  honorable  commission  that  the  said  bridge, 

embnnkment,  and  roadway,  and  the  said  island  known  as  "  Wilson's  Island"  ami  thu 

immediate  approa^'h  to  the  easternmost  end   of  the  said   bridge,  waa  piiri<has«<l  and 

ted  by  this  claimant  in  the  months  of  September  and  Octob'tr,  A.  D.  Itili^,  and  at 

cost  to  this  claimant  of  fourteen  thoosand    three  hundred  and  tifty-seven  dollars 

and  twenty  cent^,  and  that  this  claimant   has  paid  out,  and   is  liable  for  interest  on 

money  borrowed  to  make  said  purcha.ses  and  build  said  bridge,  in  the  tnrtber  sum  of 

four  thousand  two  hundred  and  forty-three  dollars  and  seventy-seven  cents,  as  will 

more  fully  appear  by  reference  to  the  schedule  of  the  cost  of  said  liridge.  Ac,  hereto 

ttached,  and  thiit    this  claimant  has,  by  reason  of    the    posDnssion    of  said    bridge, 

iibankinont,  and  ron<lway,  being  really  in  tho  possession  of  the  (Jovernment  of  the 

'nit«<l  Slates,  aa  aforeaaid,  never  derived  any  revenue  by  way  of  tolls  therefrom ;  and 

at  the  said  island  known  as  "  Wilson's  Island,"  and  the  said  embankment,  roadway, 

d  bridge,  and  approaches  owned  by  this  claimant,  are  reasonably  worth  the  siiin  of 

enty  thousand  dollars. 

And  this  olaiuiaut  otters  that  npon  the  payment  of  the  said  sum  of  twenty  thousand 

[ollars  to  this  olainmiit,  il  will,  by  ilee<l,  duly  executeil  according  to  law,  transfer  the 

'tie  to  the  snid  "  Wilson's  Island  "  uud  U>  ihe  said  bridge  aod  approaobeB  as  your 

inorable  comiaission  may  direct. 

And  the  several   allegations  of  this  statement  said  claimant  is  ready  to  maintain 

and  prove,  as  t.o  your  honorable  commis-ion   may  seem  meet  and  best,  and  herewith 

iroiluoes  an  abstract  of  the  title  of  the  said  nity  of  Uock  Island  to  said  property  and 

rtiticd  copies  of  the  mnnimenlo  of  title  thereto,  to  which  your  honorable  oommis- 

lon  are  respoctfiiily  referred. 

Wderenpon   this  claimant   prays  that  yonr    honorable  cotnmission   award  to  this 
aimant  the  said  sum  of  twenty  thousand  dollars,  and,  as  well,  its  reasonable  cost 
curred  in  sustaining  this  its  complaint. 
l.>clobera,  1066. 
(Signed)  C.  THUESDALE. 

Mayor. 
(.Signed)        CnARl.KS  M.  OsiioiiN, 

City  Attorney. 
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SCHEDUUS. 

Schedule  of  the  actual  <M»t  of  the  inland  known  as  "  IViUon't  Island,"  and  (ke  iridge,  emhant- 
ment,  and  roaduray  connected  tlierewitk,  showing  dales  of  payments  and  Uema. 

1863. 

Sept.     7.  To  casli  paid  E.  P.  Reyuolds,  contractor $6,000  00 

Ocf.     27.              do.              do.                  do -.  4,000  00 

Nov.      2.               do.               do.                  do 1,000  00 

Nov.      9. 'To  cash,  stoiio  filling ....  106  75 

Nov.      9.  To  cash  paid  for  "Wilson's  Island" SOO  00 

Nov.    21.  To  cash  paid  for  Rt<iue  for  bridge 300  00 

Nov.    21.  To  cash  paid  for  post  for  bridfro 15  00 

Dec.      7.  To  cas  i  paid  E.  P.  Reynolds,  contractor 2,400  00 

Dec.     21.  To  cash  paid  sundries  fur  bridge 90  00 

11^64. 

Jan.      5.  To  cash  paid  P.  Simon  for  hauling 6  00 

lti(>5. 
Dec.     19.  To  cash  paid   C.  II.  Case,  sand  for  embankment  and  aonthem 

approach  to  bridge .  200  00 

1866. 

Jan.      2.  To  casli  paid  C.  II.  Stoddard,  surveying  bridge 16  SO 

Fob.      2.  To  cash  paid  sundries,  .J.  H.  Johiistou 945 

March  7.  To  cash  paid  Charles  M.  Osborn,  abstract  of  "  Wilson's  Island " 

and  approaches  to  bridge,  and  perfecting  title 83S0 

14,357  » 

1866. 
Oct.       8.  To  interest  on  above  items  at  10  per  cent,  to  date 4,243  77 

1U,600  97 

St.\tk  of  Illinois, 

Rock  Island  County : 
Calvin  Truesdnle,  being  first  duly  sworn,  upon  oath  states  that  he  is  now  mayor  of 
tlie  city  of  Rock  Islatul,  in  said  county  ;  that  lie  has  examined  the  records  and  avcoant- 
books  of  said  city  witli  reference  to  the  .cost  to  it  of  the  island  of  Wilson's  Island,  the 
embanknient  and  brld^je  \i[)0n  and  acrosH  the  same,  and  the  approach  to  the  said 
bridge  from  the  main  shore  of  tlie  Mississippi  River,  and  that  the  foregoiuf;  achedole 
is  a  true  and  correct  statement  of  sncb  cost,  as  appears  from  said  records  and  accounts 

C.  TRUESDALE. 

Subscribed  and  sworn  to  before  me  this  10th  day  of  Octolter,  A.  D.  1866. 

EDWARD  D.  SWEENY, 

Polios  Magitiralt. 
THE  CLAIM  OP  DAVID  B.   SEARS. 

Mr.  David  B.  Sears  was  the  owner  of  Benhain'H  Island,  of  a  flonr 
iiig-inill,  dwelling-hoiiso,  with  baru  and  outbuildings,  and  three  ware- 
houses located  thereon ;  also  a  steamboat-landing.  This  island  is 
situated  near  the  upper  or  eastern  end  of  the  island  of  Bock  Island, 
and  is  connectetl  therewith  by  a  substantial  stone  wall  442  teet  long 
and  .30  feet  wide,  wliich  is  used  as  a  roadway.  Near  this  locality  Mr. 
Sears  owned  originally  the  southeast  fracitional  one-fourth  aud  east 
one  half  of  south  west  one-fourth  of  section  20,  and  the  northeast  fractional 
one-iourth  of  section  32,  towni^hip  18  north,  of  range  1  west,  compris- 
ing 3r».45  acres.     (See  map  on  Plate  V.) 

This  land  was  entered  by  him  under  special  act  of  Goiigress  of  Janu- 
ary 24,  1855,  and  a  patent  for  the  same  issued  from  the  General  Land- 
OHice  on  the  1st  of  November,  1S55.  The  title  to  Beuham's  Island  was 
acquired  by  Mr.  Sears  on  September  20,  1854,  by  purchase,  and  com- 
prised originally  an  area  of  I. II  acres.  The  mill  on  this  island  was 
built  during  the  year  185!)  or  18()0. 

By  the  building  of  wing-dams  at  the  head  and  foot  of  the  island 
and  excavation  below  the  stone  dam,  a  valuable  water-power  had 
been  developed,  which  furnished  motive  power  to  Mr.  Sears's  mill  on 
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Benbntii's  Islauii,  ami  also  to  several  otber  establishments  oa  the  oppo- 
site sliure  oil  liock  Island. 

The  pond  created  by  the  1'oriuation  of  the  upper  wing-dam  ami  the 
stone  dam  was  at  its  mouth  about  8(t0  feet  wide,  with  an  average  depth 
of  4i  feet  to  5  feet,  and  turnished  an  excellent  harbor  for  logs. 

Mr.  Seuns's  property  on  Rock  Island  had  been  surveyed,  platted,  and 
lotted  un<ler  the  name  of  "  Island  City,"  and  a  number  of  lots  had  been 
sold  to  other  parties  by  Mr.  Sears,  some  of  whom  had  erected  improve- 
ments thereon.  The  lots  adjoiniiig  the  river  were  the  most  valuable  by 
reason  of  their  proximity  to  the  wat*r-power. 

The  owners  of  the  different  lots  prepared  each  separately  their  titles 
and  chiimsfor  re  imbursement  of  the  property  taken  by  the  Government 
under  the  act  of  Congress  approved  April  19,  ISM. 

Mr.  Sear.s's  petition  to  the  board  of  commissioners  was  as  follows: 

To  llui  honnriMt  the  board  of  fnmmiisiiiiinmi  a/ipoinlcrl  under  the  ail  of  Congretn rnlithd  "An 
(Mi(  in  addHUin  loan  act  for  the  tnloliliiihmenl  of  certain  artenah,''  apjirored  April  lU,  XHfti, 

The  putitioii  and  claim  of  Uuviil  K.  St-arx,  •  f  the  cuunty  uf  Itock  iBlatxl,  utid  8  alp  of 
JliiKiis,  r.  8]>fol fully  sbow  tliut  lie  is  Ibr  owner  in  fuc,  in  »uvun\lty,  of  tliw  following-de- 
l!^il>•^U  Iracisof  lai>d.  willi  tlieuppur  en»niwi»  theivnuto  rfsp-oCivelv  l)t>lonijini{,  sltu- 
jkted  on  Ruck  laliuid,  in  >uiid  cniiu(y,  in  one  body,  and  laxl  ont  as  "  Iiiliind  City  aiibiii- 
riHiou  No.  1  of  tbe  town  of  Moliue,"  and  tbe  plat,  tht^reof  duly  fil"d  for  record  in  the 
bfflce  of  the  reeoider  of  deods  of  said  cuuat.y  May  11,  leioti,  by  said  David  B.  Suard  a<i<l 
Bue  Georj;«  L.  Nickoll-,  to  wit: 

1.  Tbe  .S.\V.  fr'l  i  of  (bo  S.E.  fr'l  \,  sec.  29,  T.  18  N.,  R.  1  W.,  4x11,,  acres. 

2.  Tbe  E.  fr'l  i  of  tbe  S.W.  fr'l  i,  sec.  -Jit,  T.  Id  N.,  R.  I  W.,  :Wi'„S,  acres. 

3.  Tbe  N.W.  fr'l  J  of  tbe  N.E.  fr'l  i.  sec.  3.J,  T.  18  N.,  R.  1  W.,  'i^^a  acres,  ac;d  mnkitiB 
Ds;etber  'Xt-f^.^  acres  eiecpling  tbe  following-described   town-lots  in  said  snbdi vision 
Ko.  I,  according  to  saiu  recorded  plat  thereof,  a  certilied  copy  of  wbicQ  plat  is  boro- 
luto  nnuexet),  to  wit: 
[jot   No.    din Block  No.  M 

'  11.12, 13. 16. 17, 18, 19,  and  30  in , "  "10 

•  4  in •'  •'    II 

*  4,SJ.andOiu "  "    18 

Lote    "  1  and  2  in "  "    13 

lot     "  Sin "  "    15 

Mukint;  in  all  excepted  sixteen  lots. 

This  clniuiant  further  shows  that  he  is  also  the  owner  in  fee.  in  sereralty,  of  the 
(mall  islitnd  in  tbe  MissixHippi  Hiver  ni-ar  tbe  he.id  of  Rock  Island,  and  in  said  section 
B9,  known  as  Benham's  iHland,  cnnfjiini  g  1-iVn  bcicw,  more  or  leas,  with  all  mid  singii- 
'ftr  tie  nppurtenanees  tberi^of,  including  tbe  duni  from  said  island  to  Kock  Island  and 
the  wiit^r-power  thereby  crealril. 

Tbat  his  title  to  mid  several  tracts  is  derived  directly  from  tbe  United  Ststes,  he 

baving  entered  the  thp-e  fractional  )iurci-ls  lirst.  above  mentioned,  and   laid  out  lu, 

kforennid.  at  the  land-ollice  in  nixoii.  Illinoic,  on  the  38th  of  Febrnary,  IS^i.  under  the 

fapeciul  act  of  Congress  approved  January  24.  1H5.'>,  as  per  duplicote  No.  ;t7ft)7,  and  Beu- 

gain's  Iilanil  at  the  same  ofllce.  as  per  dnpljoate   No.  248.9f>,  a"d  is  perfect  and  wholly 

Vee  from  inrnmbrance,  excepting  only  tbe  sixteen  town-lota  above  excepted  ;  ard  this 

Eloiiniint  further  shows  that  ibo  xaid  s-veriil  trat'i,  with  their  appurtenances,  nre  rea- 

raoiiulily  worth,  in  all,  the  sum  of  one  hundred  and  sixty  thousand  dollars,  (Jlt>U,(XM),) 

which  bo  distributes  and  estimates  and  claims  therefor  as  follows,  vix: 

I For  the  lots  in  snid  Island  City  subdivi-ion  No.  I   to  the  town  of  Moline,  still 

^^^  remainini;  in  him,  witii  their  rexpeclive  appnrienancei,  the  sum  of JIO.OOO 

^^RTo  oije-half  of  the  dam  Iwtween  Benham's  Ihlund  and  Rock  Island  (including 
1^*     one-half  of    the  two    wing-diitns  rc-pectively    aliove  and   below    Benham's 

IbIuikI)  and  of  all  the  water-power  thereby  created,  the  further  sum  of ."iO. 000 

^^Aud  for  lienham's  iHland,  with  structures  tin  reon  and  appurtenances,  and  the 

^H     residue  of  said  dams  anil  water-power,  the  further  sum  uf 100,000 

^^^  This  claimant  further  shows  tbat  the  IJnitud  Statt>s,  through  the  War  Department, 
^^Bias  taken  exeiiisive  posHi'Ssion  of  all  and  singular  tbe  said  property  of  tbii  olaiiiiaot 
^^Plbuve  descnbed,  and  now  holds  the  same  for  the  purposes  iu  that  behalf  set  forth  in 
'       said  act  of  Coogre-ss  of  April  ISI,  ls<)4. 

That  possiwsioD  war  so  taken  of  that  portion  of  tbe  said  property  on  Rock  Island, 

and  the  water-power  therecm  denied  by  said  dams,  on  the  flrst  day  of  November,  A.  D. 

18t>4,  and  of  the  residue  of  said  propel  ty  on  the  1st  day  of  SeptembiT,  A.  D.  18*iC,  and 
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this  claimant  respectfnlly  claims  interest  on  tlii!  valnes  thereof  respectively,  as  abore 
Met  forth,  at  the  rate  of  K  per  c«iiti)m  ])ei-  annum  from  the  time  of  posae-aioa  ao  takeo, 
as  well  aH  the  sail  values  ho  set  forrb,  and  prays  your  honorable  ooniiniaaioQ  to  award 
the  same  to  him  npon  proof  of  the  matters  and  thi'  fft  aforesaid,  which  he  ia  i«ady  to 
Mnbniit  and  make  as  he  may  be  by  )oii  direct' d,  and  apon  his  releaaiug  aid  conveying 
the  i>roporty  aforesaid  by  proper  deeds  to  the  Sjiid  Unitoil  States. 
All  of  which  is  respectfully  submitted. 

D.  B.  SEARS. 

THE  DAVENPORT  CLAIH. 

The  "  Davetiport  place,"  on  Rock  Island,  was  entered  on  Aagust  31, 
1814,  by  George  Davenport,  as  the  southeast  fractional  quarter  of  sec- 
tion 2.5,  township  18  north,  of  range  2  west  of  the  fotirth  principal 
meridian,  and  comprised,  in  all,  157.81  acres.  (See  map  on  Plate  V.) 
The  entry  to  this  land  was  allowed  by  special  act  of  Oon^^reos  of  April 
2, 1844,  and  a  patent  for  the  land  was  issued  from  the  General  Lanil- 
bfflce  on  September  1, 1845. 

The  land,  on  account  of  its  substantial  improvements  and  its  proximity 
to  the  cities  of  Rock  Island  and  Davenport,  was  valuable;  and  its  value 
became  enhanced  by  reason  of  its  proximity  to  the  pro|K>sed  arsenal- 
buildings. 

Mr.  George  L.  Davenport  submitted  his  claim  to  the  Secretary  of 
War,  as  follows : 

DAVEKroitT,  Iowa,  June  21«(,  lanS. 

Drak  Sik  :  By  the  terms  of  a  law  passf  d  and  approved  April  19,  m64, 1  find  yon  are 
authorized  t<i  settle  with  the  owners  for  lands  taken  for  the  erection  of  an  arsenal  on 
rlio  island  of  Rock  Island,  Ills.  Under  this  law  the  S.  E.  frac.  i  section  So,  T.  18  X., 
R.  2  W.  4t1i  V.  M..  V>7-[Vn  acres,  b«loii<;iii^  to  nie,  (subject  to  my  niotber'n  life-estate 
therein,)  was  recently  talcn  p<i.«Messi()n  of  by  the  United  States.  1  now  claim  compen- 
saiion  therefor  at  the  rate  of  Ar>0(l  per  acre.  Tliis  makes  my  entire  claim  $78,000.  If 
this  nM'CtN  with  your  approval,  I  will,  on  receipt  of  the  amonnt,  execute  (with  my 
inotlu-r)  all  necessary  releases  and  eonveyances. 

H  may  not  be  iiniiroper  to  state  now,  in  support  of  this  claim,  that  this  tract  is  very 
lieaiitifiilly  and  favonilily  located  for  either  residences  or  business  purposes,  and  thtt 
the  lanils  contiguous  on  either  HIlo^t^  are  worth  from  8700  to  §1,1.10(1  tier  acre. 

An  examination  of  the  public  surveys  recently  made  by  the  omeer  in  charge  here 
will  show  that  this  tract  is  by  far  the  most  viilnable  of  any  portion  of  the  island.  It 
lies  ailjaeenr  to  the  cities  of  Rock  Jblaiid.  Illinois,  and  Davenport,  Iowa,  a'>d  in  tlw 
he.art  of  a  rich  agricultural  region,  \Yitli  both  water  and  riiilroad  coinnianication  to 
excellent  marki^ts,  and  situated,  too,  at  the  foot  of  ths  Lower  Rapids,  which  hare 
suili(Ment  fall  to  give  a  good  water-power.  This  tract,  for  niaunfactnriug  purposes,  is 
very  valuable. 

ISut  as  the  public  surveys  ccuitniu  all  the  |>articulars  concerning  thu  location  and 
Kurrouuiliiigs  of  Kock  Island,  I  will  at  this  time  only  trouble  yon  with  this  brief  mea- 
tion  of  them. 

I  <lesire  to  add,  however,  that  there  are  on  this  tract  excellent  stbne-qnarries  which 
are  her<!  exceedingly  valuable,  that  there  is  (or  irn«  when  taken  by  the  United  States) 
about  $111,11111)  worth  of  tiiuber  on  said  lands,  and  that  the  improvements  tliereou  cost 
upward  of  S'2(),(t(KI. 

It  will  thus  be  seen  that  the  amount  at  which  I  have  fixed  my  claim  is  l>at  the  fillr 
and  reasonable  valuation  of  these  lands,  and  I  trust  it  will  meet  with  your  approval. 

I  respectfully  reijuest  that  you  will  give  this  matter  early  attention,  and  that,  U 
soon  as  possible,  I  may  be  advised  of  your  decision. 

I  nm,  sir.  very  respeetfnllv,  vour  obedient  servant, 

GEO.  L.  DAVENPORT. 

Hon.  Edwin  M.  Stanton, 

Sicniary  of  War,  fVaiihlnglon,  D.  C. 

THE   CLAIM   OF  STEIIPKNS,   HUNTOON  &  WOOD. 

The  claim  of  Stephens,  Iluntoon  &  AA'ood  was  for  lots  1  and  2,  block 
13,  and  lots  4,  5.  and  (>,  block  12,  in  Island  City,  on  which  the  parties 
Mad  erected  a  saw  and  planing  mill,  paint-shop,  dwelling,  &c.    They 
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also  owned  tlie  lease  of  all  the  water  that  would  issue  from  a  100-foot 
opening  at  the  H(x;k  Island  end  of  the  atone  daui  eonuectiutf  Rol-Ic  Island 
with  Benhani's  Island.  Their  title  of  real  estate  and  also  tlie  leasehold 
of  the  water-power  had  been  obtaitie<l  from  D.  B.  Sears  by  purchase. 
Tlieir  petition  for  nvimbursement  of  the  pro|)ert.v  takeu  by  the  Govern 
ineut  is  as  follows: 

MouNE,  Rock  Isi.ako  County,  Tils., 

Jaituanj  IH(A,  1865. 

Gknkrai.:  We  beg  leave  to  represnut  to  you  that  in  .Inne  lust  wo  wens  notifled  in 
■writing  by  Mnj.  C.  P.  KiugMbiiry,  of  thi*  Ordnani.'e  De|iartnit<iit  of  the  United  Stat^ts 
Army,  to  vacate  in  behalf  of  the  United  Stat«H  the  premises  oeenpiwl  by  nii  on  tlie 
lAlHnd  of  Rock  iHlnnd,  in  this  8tat<(,  on  or  before  the  first  diiy  of  \ovenibrr,  A.  D.  18tM, 
in  coiiforuiity  to  iustmelions  from  the  Chief  of  Ordnnnee,  tj.  S.  Army,  nt  Wujiliinfrion, 
I).  C,  by  virtne  of  mid  piirtiimnt.  to  on  act  of  CoiJ^jress,  iipproveil  April  lOtli,  l''MI. 

And  now,  in  coinplinuee  with  the  request  of  Maj.  Kingstbury,  we  herewith  snbmtt 
for  yonr  inspection  u  certified  nbslraet  of  title  to  the  Unds  owned  ond  ueenpied  by  o« 
on  Raid  island,  to  wit:  Lot.s  Noa.  four,  (4,)  five,  (5.)  und  six,  (Hj  in  block  No.  twelve, 
(12,)  and  hits  No;",  one  (1)  »ud  twi>,  ('2,)  in  ldoel<  No.  thirteen, (13,)  nil  in  that  port  of 
the  town  of  Moline  known  as  "Island  City  subdiriHion  No.  one,  (I,)"  HJtnated  on  th^ 
left  bank  of  the  MismHsippi  River,  near  the  bead  of  said  ialaud,  which  Huid  abHiraut  ia 
hereto  uttaehed  anil  uiiirked  "  Exhibit  A." 

Our  iuiproveinentB  thereon  consist  of  u  mill,  45  by  05  feet,  and  three  RtoricH  in  he.i({ht 
from  the  water. 

We  n»e  the  tieoond  (2)  story  for  mnnnfacturini;  lamber,  in  which  we  have  one  (1) 
tnub-y  up-and-down  n»w,  a  rotary  saw,  two  cnlting-otT  saws,  and  a  tuarhine  for  tlio 
manufacture  of  lath  ;  also  cars  and  tracks  for  conveyinjf  the  lumber  from  the  mill. 

The  mavhinery  in  the  mill  is  driven  by  four  (4)  iron  water-wheels,  even  seven  (7) 
feet  in  diameter,  and  each  issuing  700  inches  of  water.  These  whi'els  are  ho  coupled 
together  by  Kearing  that  we  get  n  good  power  nmler  a  vi-ry  low  bond  of  water. 

There  is  also  a  single  seven  (7)  foot  wlieel  issnitig  7(K)  inches  of  water,  which  is  used 
for  hunling  the  logs  into  the  mill  from  the  boom,  rnnning  planer,  sawing  shingles,  tStc. 
These  wheels  are  all  in  good  condition,  three  of  them  having  been  put  in  tww  in  1S63. 
All  of  the  aforementioned  niHchinery  is  in  good  running  order.  The  uiill  is  of  snfllcient 
capacity  to  munufactiire  :i,(MK),0O0  feet  of  Inmlier  per  annum.  Attached  U\  this  mill  is 
n  room, '25  by  60  feet,  in  which  we  run  one  shingle-machine  ami  <.no  chiiir-mochine. 
There  is  also  a  planitig-honse,  40  l)y  40  feet,  otie  and  a  half  (IJ)  stories  in  height.  lu 
this  bouse  we  have  one  Wondworth  Uooring-machine,  one  faee-planing  machine,  and 
one  noichinefor  making  siding.  The  tlii'd  story  of  the  mill  we  use  in  which  to  manu- 
facture chairs,  liedstends,  and  all  other  kinds  of  hon-'ehidd  furniture.  This  room  is  45 
by  '.to  feel,  and  is  well  stocked  with  fools  and  machines  of  the  most  modem  and  im- 
proved patterns. 

The  machinery  in  the  third  story  is  driven  l)y  a  separate  water-wheel  of  the  same 
dimensions  and  issning  the  same  ninonnt  of  water  as  the  wheels  above  mentioned.  We 
employ  in  the  room  on  an  average  twenty  (20)  men.  There  is  also  a  tinishing-house, 
25  by  41)  feet,  two  (2)  stories  high  ;  also  an  ice-honse  and  a  business  ullice.  Tlie  Hume 
thionpli  which  the  water  is  eondiu-.ted  to  the  mill  is  S2  liy  95  feet,  being  formed  by 
two  parallel   permanent  stone  walls,  eighteen  (1")  feet   high.     This   llniiie  is  spanned 

Ib.v  a  timlier  bridge  which  forms  part  of  the  roadway  leading  from  the  island  of  Rock 
Island  to  Renhum's  island.  All  of  this  work  was  new  in  It'li.H.  We  would  fnrther 
represent  that  the  mill  is  in  good  condition,  except  the  basement  story,  which  needs 
lome  repairs. 
The  water-power,  by  which  the  machinery  is  driven,  we  do  not  own,  bat  rent  of 
David  B.  Seats,  for  the  time  and  on  the  terms  and  conditions  contained  in  a  written 
lease,  a  copy  of  which  is  hereto  attached  and  marked  "  Exhil'it  H."' 
We  would  further  represent  tbot  wo  have  a  large  sttKk  of  logs,  to  wit,  about 
2,7110,000  feet,  on  the  Black  and  8t.  Croix  Rivers,  in  the  State  of  Wisconsin,  which  we 
purchased  (prior  to  the  act  of  Congress  approved  April  19,  18C4)  to  sto.  k  onr  said 
mill,  bnt  which  we  have  not  been  able  to  get,  owing  to  the  unpreo'denled  low  stage  of 
water  in  the  Mississippi  River.  (Lower  tjian  it  has  been  known  to  be  at  any  time  in 
the  last  twenty-five  (25)  years.)  We  would  further  repri-sont  that  we  tuny  reasonably 
expi-ct  that  the  stage  of  water  will  be  suph  next  spring  as  to  enabi  •  ns  to  tiring  said 
logs  to  <'nr  mill.  .Sbnuld  we  be  obliged  to  vacate  and  siirrt-nder  the  saiil  premises  to 
the  United  States  before  we  can  receive  and  work  up  said  stock  of  logs,  we  mustsiilTor 
great  peenniary  damages  thereby.  We  trust,  th>'refore,  that  the  ijniti-d  States  will 
permit  ns  to  remain  in  the  possession  and  use  of  the  same,  upon  onr  paying  such  rent 
therefor  as  shall  seem  to  the  United  .States  just,  until  they  are  actually  wanted  for 
Government  puriKwus.  We  would  further  state  that  we  have  paid  to  the  United 
StJiles  in  taxes,  in  the  year  .jnst  past,  on  the  products  of  said  mill,  an  amount  equal  to 
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eigbt  (8)  p«r  cnnt.  upon  the  vaUiation  which  we  hereinafter  place  apon  the  said  prop 
erty.    Wu  value  the  premisoa  and  improvemeuts  at  (|18,0()0)  eighteen  thoaaanadol- 
lare,  and  we  wonld  imMt  reBpectfnlly  reqiieHt  that  the  United  States  will  at  an  ew^ 
day  havu  our  claim  examined  and  aclju8te<l. 
We  have  the  honor  to  he,  very  rcepectfullv,  your  ob't  eerv'ts, 

STEPHENS,  HUNTOON  AND  WOOD. 
Brig.  Gon'l  A.  B.  Dyer, 

Chief  of  Ordnance,  U.  S.  Army. 

THE  CLAIM  OF  NELS  JOHNSON 

WHa  for  lot  5,  block  15,  in  Island  City,  improved  by  a  amall  frame  hoase 
and  ontbniUlings,  shrubbery,  and  fruit  tresis ;  title  to  the  laud  haviDg 
been  conveyed  to  him  by  purchase  from  D.  B.  Sears.  Mr.  JohnsoD's 
application  tor  compensation  was  as  follows : 

MoLlNE,  Ills.,  JiantMU-jr  IStk,  1864. 

Oenf.ral:  I  beg  leave  to  represent  to  you  that  I  was,  in  Jane  last,  notified  by  Mq. 
C.  P.  KinKxbnry,  of  the  Ordnance  Department,  U.  S.  Army,  to  vacate,  in  behalf  w 
the  nnit«d  Stnti>H,  the  preini.ses  ocrnpied  by  me  on  the  island  of  Book  Inland,  in  this 
State,  on  orlit'fore  the  firHt  day  of  November,  A.  D.  1864,  in  conformity  to  instmetioBi 
from  tho  Chief  of  Ordnance,  United  States  Army,  at  Washington,  D.  C.,  by  virtneuf 
and  pnrsiiunt  to  an  act  of  Coiigross  approved  April  19th,  1H64.  I  would  reprewnt  to 
you  that  the  promises  owned  and  occupied  by  mo,  on  said  island  of  Rook  Island,  are 
the  following,  to  wit:  Lot  No.  five,  (5,)  in  block  No.  fifteen,  (15.)  lo  that  part  of  the 
town  of  Moline  known  as  "Island  City  snbdivisiou  No.  one,  (1.)"  The  impiovementi 
thereon  cousist  of  a  post  and  board  fence  surrounding  the  premises,  a  small  framed 
dwoUing-honst!  in  good  repair,  with  sheds  for  fuel,  stock,  etc.  The  lot  is  well  stocked 
with  vinos,  shrubbery,  and  yoiing  frnit-trees.  I  valne  the  premises,  with  improve- 
ments, at  !<ix  Iiundrod  doll.ars,  (8000.) 

Hereto  attnclied  plensn  find  a  certified  abstract  of  title  of  said  lot. 

Ftiially,  I  would  most  respcRtfully  request,  that  the  United  States  will  at  an  early 
day  have  my  claim  for  diimages  examined  and  adjusted. 

I  have  till!  honor  to  be,  most  respectfully,  your  obedient  servant, 

NELS  JOHNSON. 

Brig.  Geii'l  A.  B.  Dykh, 

Chief  of  Ord.,  U.  S.  Army,  Washington,  1).  C.  f 

THE  CLAIM  OF  DAVID  SEA'BS 

wa.s  for  lots  11  and  12,  block  10,  in  Island  City.  The  title  to  tbis  prop- 
erty was  conveyed  by  purchase  from  1).  B.  Sears.  The  claimaut's  peti- 
tion for  ro-imburseinent  by  the  Government  of  the  above  real  estate 
was  as  follows : 

MouNK,  Bock  Island  Co.,  Ij.xm., 

October  firth,  1864. 

Gknkiul:  I  beg  leave  to  represent  to  yon  that  in  June  last  I  was  iiotitld  by  C.  P- 
Kingsbuiy,  major  of  Ordiiaiioe,  V.  S.  Army,  lo  vacate,  in  behalf  of  the  Uuittid  States' 
the  ])ri-niisi>s  occupied  )>y  me  on  the  island  of  Rock  Island,  in  this  State,  on  or  before 
the  first  of  Nov.,  lt'H4,  in  oonformity  to  instructions  from  Brig.  Gen.  Geo.  D.  Rameay, 
then  Chief  of  Ordnance,  U.  S.  Army.  1  would  further  rei)re8ent  to  yon  that  the  prem- 
ises then  and  now  owned  and  occiipieil  by  me  on  said  island  are  as  follows,  to  wit : 
Lots  Nos.  11  and  I'i,  in  block  No.  lU,  in  that  part  of  the  town  of  Moliue  known  as 
"  Island  ('ity  subdivision  No.  1." 

The  premises  are  surroiiuded  by  a  good  post  and  boanl  fence,  have  a  good  well  on 
them,  anil  are  well  stocked  with  choice  fruit-trees  and  shrubbery. 

I  value  the  said  promises  at  eiglit  hundred  dollars,  (.*l?00.00.)  And  I  most  respeotftally 
request  that  the  United  States  will  at  an  early  day  have  my  claim  examined  aud 
adjusted. 

I  have  the  honor  to  be,  very  respectfully,  your  ob't  servant, 

DAVID  SEARS. 

Brig.  (ien.  A.  H.  Dykk, 

Chief  if  Ord.,  V.  A'.  Army,  Washington,  IK  C. 
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was  for  lot  8,  blo<:k  9,  iu  Island  City,  with  iuiprovements  tbereoD  cou- 
sistiug  of  a  small  frame  dwelliuij  Louse,  sLrubbery,  aud  t'riiittrecs.  The 
title  to  tbis  proi)erty  was  also  derived  by  purchase  from  D.  B.  Sears. 
His  petition  to  the  Chief  of  Ordnance  for  re-imbureement  of  his  prop- 
irty  taken  by  the  Government  was  as  follows: 

MouNB,  Rock  Island  Co.,  Ills., 

January  ItilA,  I860. 

Gknkral:  I  beg  leave  to  represent  to  yoa   that  I  was  io  June  last  iiotilied  b; 

C.  P.  KinijHbnry,  mnj.   ord.,  U.  8.  Army,  to  vacate,  in    behalf  uf  tbe  tluiteil  States, 

the  ])rfniiKi'»i  orciiiiied   by   ine   nn   th<3   island   of  Rock  Island,   in    this    Slate,   on    or 

before  tbe  first  day  of  Nov.,  A.  D.  1HH4,  in  conformity  to  iUHlmctions  from  the  Chief 

of  Ord.,  U.  8.  Army,  by  virtue  of  and  inirsuaut  to  the  provisions  of  au  act  of  Con){re»» 

approved   April   19tb,  11^04.      I    would   fnrtber   represent  to  you  that  the  premises 

owned  and  orcnpied  by  me  on  said   island  of  Rock   Island  are  the   following,  to  wit : 

Lot  No.  einbt,  (I?,)  in  block  No.  nine,  (9,)   in  that  part  of  the  town  of  Mnline  known 

Lslnud  City  subdivision    No.   one,  (T.)"    The   improvements  thereon   consist  of 

post  aud   board   fence  suiTOUudiug  the  premises,  a  small   framed  dwelliu)(-bous«  in 

lod  repair,  a  small  framed  stable  and  shed,  and  a  good  well  of  water.    Thi^  lot  is  well 

)cked  with  shrubbery  and  young  fruit-trees,  just  beginnini;  (o  bear.     I  value  thu 

iprovementfi  at  one  thousand  dollars,  (|1,000.)     Heroto  nttaened   please  find  a  ecPti- 

a  abstract  of  title  to  said  lot.     Finally,  I  would  most  respectfully  request  that  the 

nit.<>d  States  will  at  au  early  day  have  my  claim  examined  and  adjusted. 

I  have  the  honor  to  be,  most  respectively,  your  ob't  servant, 

ROBERT  VIT:LCH. 
Brig.  Gen.  A.  B.  Dvkb, 

Chirf  Drd.,  n.  ti.  Jrmg,  irnnhiuijton,  D.  C. 

The  claims  of  James  ItobiusoD,  Daniel  Jones,  and  Peter  Peterson  were 
for  lots  owned  by  them  in  Island  City,  the  title  to  wliieh  hnd  been 
obtaiueil  by  purchase  from  D.  B.  Sears.  The  parties  furni8hed  proper 
abstracts  of  title  to  their  property,  which  papers  were  submitted  to  the 

mtnissiouers. 

CLAIM  OP  THE  TOWN  OF  MOLINE. 


The  town  of  Moliue  was  the  owner  of  a  bridge  and  roadway  connect- 
ing Mill  street,  iu  the  townof  Moliue,  with  the  head  of  the  island  of  Rock 
Island,  iiud  thus  formed  the  menus  of  communicating  with  the  subdivis- 
ion of  the  town  of  Moliue  known  as  Jsiand  City,  and,  farther  on,  with 
Beuliam's  Island,  where  the  steam  boat- landing  was  situated. 

Under  the  act  of  Congress  a|)proved  April  19,  lSt»4,  the  bridge  was 
taken  possession  of  by  the  Uuited  States ;  hence  the  claim  for  compen- 
sation. 

The  commission  met  at  Rock  Island  ansenal  about  October  1,  1S66, 
and  e.xaroiued  witnesses  as  to  the  value  of  property  taken  by  the  United 
Stales,  and  the  claims  of  the  Aluliue  Water-Power  Cotupany  and 
Chicago,  Kock  Island  and  Pacific  Railroad  Company.    The  test iinou.y 

ken  is  voltiminous,  and,  generally,  not  very  interesting  to  parties  not 

ncx>rued.    The  following  ia  a  condeused  abstract  of  the  testimony,  and 

ves,  general  y,  only  the  value  of  the  |»roperty  as  estimated  by  each 
witness  or  the  mean  amount  testified  to  by  the  several  witnesses  iu  a 
particular  case. 

In  tbe  case  of  Mr.  D.  B.  Sears,  George  W.  Pleasants,  the  claimant's 
attorney,  sumiucd  up  the  testimony  before  the  commissiouers  as  follows: 

the  matter  of  the  appraisement  uf  the  property  of  David  B.  Sears,  uimn  aud  adJH- 
eent  to  Ruck  Island,  Ills.,  Ukeu  t>y  the  Uuited  Stales  lor  military  uaos. 

I  the  Board  of  fommimnonen  in  the  mutter  afortiaid,  tfatkmgton,  D.  C. : 
The  undersigned,  of  conusel  for  Mr.  Soars,  begs  leave  to  submit  the  followiug  auaty- 
\b  of  the  testimony  herein  : 
Aud  first  of  that  takeu  before  the  commiaaioners  in  person,  eubraoiug  twelve  wit- 
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nesses,  who  mny  bo  clossifled  and  jjronpi'd  acoordinfr  to  their  ciraparativp  weight,  lu 
IoIIowk: 

1.  Darii,  Armttrong,  and  Parkrr,  the  mayor  am\  two  iirtorm'ys  of  l>ii  ■■'■•••"•'    l..in  • 
TheM-  are  of  the  very  lea-it  wciKht,  for  want  ot'i|iiiilillcntioii  by  fend 
subject  generally  or   of  the  particular  property  iu  question.     N"  ■■ 
either  of  thiriii,  more  than  any  other  respectable  gentleman  reaiilio^  atiy  wi 
vicinity,  nhonld  be  called  at  nil  npon  auy  qneition  here  invnlveil.     Like  ull 
know  soini'thing  of  the  property,  for  its  location  and   chiiracter  are   !■ 
wholly  to  escape  obm'rvatiou,  but  aro  not  S|veri;illy  qunlilind  to  appr 

anywhere,  umch  less-milU,  water-power,  and  water-lots  in  Molinu.      Tli  ., 

and  basiiieA?  are  iu  another  line,  and  tlieir  residence  in  auucher  jiiriMiliotion.  Ttaey 
admit  their  eoniparalive  ignorance  and  inconipntency  in  this  cu«u.  Mr,  DaviM  for  that 
reason  wholly  declines  to  expresw  am  opinion  as  to  v.-ilnes,  and  Mr.  Aruistrong  :iN" 
except  as  to  the  laud,  which  he  thinkH  worth,  aa  such,  S7j  ®  f  HX)  pt-r  acre  ;  ami  Mr 
Parker's  estimates  are  so  nnrensonable,  as  shown  by  every  other  witnxsH  upon  lli'' 
same  points,  that  they  mnst  bi*  exrlndt»l  from  flt-rions  consideration.  Iixlieil,  no  reaiiiii 
is  attempted  to  be  given  for  any  of  them  except  I  hat  of  the  land,  au<J  tli:it  ia  inuppli-, 
cable;  fi>r  they  are  not  farming-lands  alwive  the  town,  but  loti  in  the  town — a  lintyM 
growing,  wealthy  town — and  most  eligibly  located  either  for  residence  or  for  busioe 
therein. 

U.  Cir'ujgn  and  (iotdaburg  are  somewhat  better  qnaliSed,  but  only  hy  differDnco  io  th 
degree  of  their  knowledge  of  real   estate   generally,  growing   out  of  t!    -:    ' -=  =-- 
which  lirings  them  more  in  contact  with  such  property.    But  theyal-' 
husinesH  in  Oaveuport.    They  have  no  particular  relations  with  Moliue, 
oocasion  or  inducement  to  know  the  value  of  property  there.    8uch   pri>p<<rty  us  tiju 
iv  not  eouiniouly  for  xale,  because  it  does  not  C'>uiiuouly  exist  in  the  neighlMir)i'<oil,  »n4 
there  is   n<me  on   the  Iowa  side  of  the  river.    They  have  not  rarefnily  ■ 
property  or  considered  the  elements  of  its  value,  anil  could  not  be  cxpec 
it  Bccuiutcly  at  a  glanci',  but  must  get  at  it  as  a  i/iiw,  or  as  a  ooiiolu-iion  d.^^i 
and  i-onsiderahly  removed  from  any  certain  or  nliahle  premises.    Tliey  <h>  not 
anything  more.    Mr.  Goldsbnrg  eslimatea  the  whole,  in  mass,  at  8-'H),(Ji)0  ;   Mr.  i      ^^_ 
by  items,  at  abeiit  SIU9,liOU  ;  thus  giving  lui  the  average,  $94,5(i0.     No  dutM  are  gfreii 
except  I  hot  the  latter  estimates  the  water-power  at  87.'i,tW)0.  np<m  the  aasuined  basi**' 
an  annual  rental  of  ^'j.CKKl;  which  is  much  too  low,  as  otherwise  fully  shown. 

3.  JInkrK,  llarjier,  iiHiifr,  and  Itripwldd. —  I'hese  are  all  old  rrsidents  of  H»ck  T«l«ncl 
nearer  to  I  lie  properly  in  question,  in  the  saino  .State  and  county,  ami  on  "■  -■ 
side  of  the  river,  and  having,  therefore,  closer  relations,  both  husiuoss  und  -. 
the  peoplH  of  .Moline,  and  a  belter  ac(|uaiutance  with  pr(>|>erty  there  ami 
Fnrthennore,  they  are  all  men  of  character  and  substance,  who  have  lionglii,  ni>|il,i 
own  large  amounts  of  renl  estate  in  the  neighborhood  of  their  residence.  Tfn«(r  "pIn 
ions  upon  siioh  asulijeet  are  justly  entilleil  toa  high  degreeof  conlideueo.  Ii 
tin-less,  evident  that  in  this  case  they  speak  generally  ami  from  general  k 
When  examined  they  had  not  prepared  themselves  by  special  examinati""  ••' 
erty,  or  any  oihi-r  means  hy  which  they  could  spe.ik  dellnitely,  confi'l^ 
clear  and  specilic  reasons.  They  had  no  suflicient  opportunity  and  ni> 
do,  Uence  the  hesitation  ami  generality  of  their  statements,  especially  I  Iiomi  u( 
Uuyer  and  Ueynidds,  Thus,  speaking  from  such  general  acquaintance  with  Ibl 
with  other  property  more  or  less  like  it  in  the  same  generiil  locality,  they  n)>prma 
resp.H'tively,  at  ?115,tHHI,  <;l(»0.O0(l,  and  $l.'>(l,(M»-i,  giving  an  average  of  ^tUC.om)  ij 
nuind  numbers. 

4.  Kmlor,  <'aiid«e,  nnd  tVoiWii. — These  are  such  a«  those  in  the  last  )irece(liug  gruapi 
with  still  Itetter  i|ualilioatious.  however,  in   ibis:    that   they  have  long  ru«ide<i 
operated  mills  in  the  town  of  Moliue  and  in  siiiht  of  the  property  and  opernlig" 
Mr.  Sears.    They  are  all  stockholders  in  the  Molino  Water-Power  Company,  anil  I 
saiily  well  acquainted  with  all  the  property  in   i|nestion,     l^ut  like  or' 
not  specially  prepared  themselves  for  this  exioninatioii,  and  give  us  ci>' 
out  any  full  or  detailed  stHteinenl  of  the  reawms.     Mr.  Ooiild  gives  us   i  . . 
inches  of  water  now  used  at  Mr.  Sears's  dam,  as  be  understaiiijn,  and  the  ourT«n| 
and  Mr.  Candee  statea  the  rcn»ton  of  the  recent  reduction  from  SI  to  T.l  centa  ]i« 
at  the  Moline  dam,  viz,  the  obstrnctiou  in   their  pond.    These  witnesses  nppr*' 
property  as  follows: 

Keator : 

Land  ou  liock  Island,  ($100  per  lot) $15,000  Ot 

Uenlam's  Island,  with  buildings,  except  mill SO,  INX)  00 

Mill , ari.ooo  ot 

Water-power,  ($7&,000®$«JO,000,)  ssy 75,  IMX> 


135.000 


i 


BEPOKT  OF  THE  CUILK  OF  ORDNANCE. 


125 


C»iidee : 

jaml  oil  Kofk  lalauil,  ($lliO  por  lot) 115,000  (HI 

loiittcH  on  Kixjk  tsl8ti<l,$300  vnch 8,000  (H) 

Biiliniii'8  Islatirl  and  lumling lO.tKK)  UK 

ill a&.OOO  00 

Oilier  linililinKS  nn  Boubaui'a  Island 4,550  00 

IWator-piiwer 100,000  00 
i  l;.ti,fi50  00 

i  Gonld : 
Lftnii  iiM  Rdck  Isloud,  (|)2o  per  lot,)  nay $19,000  00 
Bmitiam's  Islmid 16,1100  00 
Mill 20,000  00 
Dtlier  tiuildinj?M 3,600  00 
Watei-iiower 75,000  00 
[                                        '  13a,lH)0  (XJ 

Average,  (in  round  iiuuiIipih) 141,000  (h) 
Tiit>  nni1<-Tsi|;iied  heard  tli«<  ti<Htiniony  of  thv  aforunutiiid  witocsses  nuce  r«ad,  Bouit.-- 
\rliat  liiirrieilly,  b,v  llie  clerk  of  your  Imurd,  niid  noted  the  tij^ures  it8  rrud.     He  lielicvus 
^^tluit  tlio  uUnvHiiiialysis  fairly  icpiuArntu  il, 

^^L    Tbiit  of  Mr.  Giiyer  a|i|)eiirs  LuiifiiNeil,  aa  the  nitm-ss  bimsvlf  iiroUubly  Wbs,  and  the 
^^BsplaiiHtiou  of   Mr.  Caiidou's  "  uoiTciiinu  "  of  his  oatiniate  of  llie  waier-powKr  from 
^^fifty  to  one  hnudred   tbnuHiind  dollarx  Is,  perhaps,  not  distinctly  iti't  furlli.      I  am 
informed  tbut  lie  stated  bis  estimate  of  flfly  thousand  as  of  the  power  at  eiuh  end  of 
the  dam.     Thern  must  bti  hoinu  explanutiou  of  ko  wide  a  ditl'ereuce,  and  the  uouiuiig- 
aionei's,  or  Mime  of  tbem,  their  Hlteiition  beinp;  called  lo  It,  will  dotibilesM  recollect;  it. 
^^      Upon  the  whole  tif  the  foregoing  these  general  remarks  may  be  inutlu: 
^^L    1st.  That  the  appreciation  of  the  property  by  the  witnesses  is  in  diiect  proportion 
^^ftp  their  knowledge  of  it  and  their  i)ualilicalions  to  jadge  of  its  value. 
^V  Thus  wr  have  the  seeoiid  ^roiip  averiiKiii|<  ut  81>4,UUO.UU,  the  3rd  $1-20,000.00,  and  the 
^H|th  |U1,OOU,OU,  and  Ibis  oliservatioii  is  fiirthur  verllied  iu   the  other  testimony  herein- 
^Bllfter  coUHide.red.     (The  tiisl  group  knew  too  little  of  it,  and  were  otherwise  too  poorly 
r]ualilied  to  ventnre  on  any  e«tuiiate  of  the  bulk  of  the  property,  e.iicepting  Mr.  Parker, 
who  helps  t4i  prove  the  truth  of  this  remark,  but  nothing  more.) 

:2ud.  That  the  witnesses,  as  re^Hiatedly  above  uoticeil,  stale  their  conclusions  only, 

and  in  round  iiuinhere,  without  date,  i-oiutniis,  or  speeilic  facts  from  which  they  are 

lawn.     CitiiMileriug  the  value  of  the  properly  involved,  even  nccordiug  to  the  lowest 

■tiinnie  of  it,  its  piomiuuuce  in  a  jiopulous  neighborhood,  and  the  facility  and  rendt- 

tiiss  with  which  all  the  elements  and  criteria  of  ita  value  might  have  been  ascertained 

lid  slated,  this  was  not  tu  Iw  expected  ;  uortaiuly  not  of  the  uluimuul  of  so  cousider- 

tble  a  sum  as  Mr.  Seats. 

It  can  bo  explained  only  by  the  fanls  (not  diatinctly  appearing  in  evidence,  but 
tated  to  the  board  at  the  [line,  and  hiubly  pi-olmble  from  all  the  eirciiinstauces)  of  his 
l{noranee  of  the  method  \i>  be  pursued  and  the  absence  of  his  ooiiusel. 

Krom  llie  meeting  of  the  Commissioners  here,  he  expected  luiil  de«ired  that  they 

rould  jieixinally  examine  the  property,  gee  for  themselveN  iti  eondilion,  extent,  and 

Dlatioiis,  and  from  siiuh  oxainination  and  the  (e;)tiiuouy  of  wituesaea  as  to  fat^t'i  which 

Diild  tie  anceriaiiiiMl  by  such  exaiuination,  and  which  ought  to  weigh  iu  arriving  at  a 

Biiclusiou,  torm  their  own  opinion  as  Ui  values.     With  their  opinioim,  so  formed,  he 

rould  liuve  been  entirely  satislied.     Hence,  he  took  uo  pains  to  show  his  property  to 

tbers  and  call  their  attention  to  it.s  points  for  the  purpo.se  of  making  them  wi.nesaes. 

preferred  that    ibe  investigalioii  sli  nld    bo  wholly  conducterl  and  the  wituiwses 

elected  by  the  c<mimissioners.    The  facts  which  he  supposed  Ibey  would  desire  to 

know  were  snuh  as  these:  the  necesMity  of  the  works  constructed  to  the  creation  of 

the   power,   the  co.>t  and    adequacy  of    thesi;    workt,  the   capacity   and  oonditlou   of 

lUie  poud,  the  a:nnniit  of  head  and  fall  aud  ita  variations  at  ditiei'eut  seasons  anil  iu 

BiflTi'ient  stiigivsof  watnr;  the  ainnnnt  and  availability  of  power  now  farnisbcil,  the 

B<'Uianil  fill  il,  ibii  ciinvnt  value  of  it,  the  practicability  and  cost  of  inc^e,^sing  the 

blcceui  c.i|iiicit>  :  the  aujouol  and  piotit  of  business  now  done  and  likely  to  be  done 

M  the  landing,  the  value  of  the  lots,  huildinga,  and  improvements,  considering  their 

■aallty  and  adapintioua  lo  be  asci'rt^iued  by  comparison  with  other  like  properly,  and 

Kther  means  usual  and  proper  in  such  ca.ses.    The  only  interest  be  could  have  in  the 

■riineraes  to  be  culled  was  lo  see  that  they  were  such  as  knew  the  facts  aud  would  be 

■ble  to  Slate  them  clearly.     .Hacb  facts  clearly  .shown  would  enable  the  commiHsion- 

Brs,  with  such  olwervaiioiiH  as  they  oonld  easily  make,  to  determine  the  value  of  the 

Broperty.    Ho  wtis  Mirprlsed  and  disaiipointed,  therefore,  when  wituessiis  were  culled 
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sndilenly  and  wilboiit  prcpnrnlion  on  fheir  part,  and  who.  Iiowevor  Inn  "        11  »r- 

quiiinti'il  witli  the  proiierty  in  a  general  way  and  as  nuixlibor.s  to  it,  W'  Ic  to 

etat«  faclH  uri  the  jxiin's  above  ri^ferrcd  to.  imd  was  I'tnliarrasstd  for  «  ' 

in  dfwlinft  with  thein.     In  tho  extfiid<:U  time  kindly  allowed  him  for  tl 

hn»  honently  endeavored  to  estalilish  thiwo  facts  l>y  tho  testimony  of  ■• 

know  the.ni  and  may  ha  relied  on  to  iilnt«  them  fjiirly.    Tbu  character  and  m 

tliesii  witiieKseH  are  a  xuflicient  guarantee,  au<l  it  niiint  be  apparent  from   t 

inony,  hereinafter  considered,  that  if  those  above  named  had  been  asked  in  ; 

these  or  othiT  {jood  reasons  for  the  conolusioiiH  they  stated,  they  must  bay 

either  that  they  did  not  know  theui  or  i  hut  the  facts  were  us  stAttMl  by  tU.—    ,.,.-. 

qiiently  examined.     Their  conclusions  should  be  considered  iu  the  light  of  fucts  «iDc« 

bronjcht  out,  Ibounh  not  then  known  to  them. 

Uni!  It  is  further  sujajested  that  witnesses  appraising  property  from  H  x 
Ruporfioinl  knowliMl<{e  of  it  and  in  {{{oorauee  or  uncertainty  as  to  tbone  t'l' 
constitute  the  real  elements  and  the  measure  of  value,  are  more  aiit  lu 
than  to  overestimate.     Esiwcially  is  this  »a  when  the  property  is  actu 
opinion  of  the  witness  of  very  considerable  v.alue.    The  oath  induces  li.  ..... 

eantions.     It  is  considered  safer,  if  he  umst  ^uess  nt  all,  to  guess  under  Miau  uver  lb« 
true  amount.    Pride  of  opinion  is  less  severely  wonndol  in  the  cu.se  of  error  on  tba 
Hide  than  on  the  other. 

I  proceed  now  to  consider  tho  testinnoay  of  witnesaea  examined  subsequently,  hji 
leave  of  the  board,  and  herewith  Bnbmitted,  being  all  that  could  be  taken  ^■  '  ' 
time  liiuit«*d,  by  reason  of  the  delay  of  the  return  of  the  undersigned.     Iiuli 
three  of  these,  Mr.  Perkins  and  tho  Me-nsrs.  Ganit,  was  taken  l>efore  his  retii. .., 
apprehension  that  farther  delay  on  acoount  of  his  absence  miglit  involve  the  1 
some  testimony  deemed    important.    These   witnesses  are  fourteen   in   nninlieii 
farmer,  one  contractor  of  public  works,  three  millwrights,  and  six  man 
mill-owners,  (besides  two  sons  and  a  clerk  of  Mr.  Sears,  whose  ojiinions  u| 

account  of  their  relation  to  him,  were  not  asked.)     All  of  them,  except    im- 
above  referred  to,  long  residents  and  doing  business  in  the  town  of  Molini<  and  ig 
nection   with  water-power  there — prominent  in  that  commuuity  for  enterprise, 
ment,  and  int  grity,  owners  of  real  estate,  well  acquainted  generally  and  uiiiiiy  of 
minutely  with  the  property  in  question,  and  as  likely  to  know  and  fairly  stjito  it 
value  as  any  equal  uninber  of  men  as  could  be  pro<luee<l.    The  other  two  have  i  " 
sided  in  the  near  neighborhood  and  know  the  property  well  ever  since  the  dama^ 
built,  and  one  of  tbem  (Mr.  Reynolds)  has  carefully  and  thoroughly  examined 
he  f^stlHed  before  the  board. 

Mr.  Stokes,  also,  is  one  of  the  early  settlers  of  the  neighborhood,  a  large  laDd-bohltrj 
long  engaged  in  active  bnsiiiesB  witli  the  people  of  the  to^m,  and  as  well  acqualntef 
witli  the  premises  as  any  farmer  in  the  vicinity. 

With  reference  t«  this  testimony,  as  well  as  to  the  character  and  relations  of  tin 
property,  it  may  be  most  conveniently  consiilcred  in  separuie  parcels:  (1st.)  The  lotl, 
on  Kocit  Island,  ('id.)  The  improvements  ther<<on.  (".W.)  Benham's  Island.  (Ith.Jl 
The  iniproveiuenta  thereon  ;  and  (5th.)    The  water-power  with  its  appurleniknrevt. 

Not  all  of  these  witnesses  testily  as  to  each  parcel,  but  the  whole  of  tile  T.i.-ntiuionf 
that  does  relat«  to  each,  and  is  at  all  material,  will  be  fairly  recapitiilnt«id  in  its  pr 
(•onnwtioii. 

1.  Tli»  tola  on  liock  Inland  are  one  hnndred  and  fifty-seven  (treatini;  '  '    ■   4  ( 

four  lotJ«  though  not  so  platted)  remaining  unsold  of  "  I.4lund  City  sul"  .,i.  I' 

of  tbu  t4in'n  of  Moline.    The  whole  tract  included  thirty-iive  acres  aud  n  ii:ii ncm,  an 
nut  of  it  s.xteen  lots  have  been  sold  by  Mr.  Sears.    This  parcel  is  appratSLMl  by 
witnesses,  respectively,  as  follows: 

Mr.  Perkins : 

6  wttterlots,  at  J500  each 

S9  other  lots,  at  f-.tHi  each   

128  other  lots,  at  $IT.'i  each  

■Ml.  n 

Mr.  Oaolt,  8.  F.: 

6  water-lots,  at  i-l,(KK)  each |^( 

•2U  other  lots,  at  *A'iU  each 7,1 

la  other  lots,  at  6150  each   tft,! 

•«t»,! 

This  witness  evidently  estimates  the  water-lots  in  view  of  the  contemiilateil  i 
provements  frequently  referred  to  in  the  testimony  sbowo  mi  the  iilat.  juat  an  do  tbu 
produced  by  the  part  of  Messrs.  Stevens,  lluutoon  &,  Vi  'woIot«  aDoith  ' 

lUg  these,  and  their  testimony  sopports  this. 
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See  also  that  of  Mr.  Wood  herein  as  to  the  comparative  value  of  these  and  theirs. 

Mr.  Reynolds  appraisfs  them  in  mass  at $22,250 

Mr.  Diuiook,  157  lots,  at  $150  each 23,550 

Mr.  AVheelock,  157  lots,  at  $150  each 2:1,550 

Mr.Sickel8,5  water- lots,  at 10,000 

other  lots  and  houses  25,000 

Dednct  for  hoases  the  most  liberal  estimate,  say  5,000 

And  we  have 30,000 

The  fore^oin^  is  the  sam  of  all  that  relates  to  this  parcel — six  witnesses  whose 
average  estimate  is  found  to  be  $29,841.66. 

2.  The  impiovenunts  on  said  Ma  include  fonr  dwelling-honses,  barn  and  shed,  207 
bearing  fruit-trees,  11  non-bearing,  .50  bearing  grape-vines,  all  of  choice  quality  and 
in  thiifty  condition,  and  57  maple  and  other  set  shade-trees,  also  in  good  condition,  and 
of  fair  size.  (See  the  testimony  of  William  Sears,  vtho  lately  counted  them.)  But 
only  the  buildings  and  200  trees  are  estimated  by  the  witnesses,  who  did  not  know  the 
precise  unmber,  and  some  of  them  omit  the  trees  altogether,  although  it  seems  from 
their  statements  that  their  valuation  of  the  lots  was  exclusive  of  all  improvements 
thereon.    The  same  six  witnesses  testify  as  to  this  parcel,  and  as  follows,  respectively : 

Mr.  Perkins : 

4  houses,  at  $500  each $2,000 

Barn  and  shed 400 

200  trees,  at  $5  each 1,000 

$3,400 

Mr.  Gault : 

4  houses,  at  $500  each $2,000 

Barn  and  shed 400 

200  trees,  at  $6  each 1,200 

3,600 

Mr.  Reynolds  : 

All  the  buildings  at $2,100 

Trees  omitted,  hut  say  $2  each 400 

2,500 

Mr.  Dimock: 

Appraises  in  mass  at 2,500 

Mr.  Wheelock : 

Buildings $2,500 

Say  for  trees,  omitted 400 

2,900 

Mr.  Sickels  includes  improvements  in  lots  as  above,  but  allows  the  least,  say . .      2, 550 

Average  valuation... 2,900 

3.  Benham'i  Island,  containing  two  acres  and  over,  on  which  is  the  only  steamboat- 
landing  for  Moline. 

Mr.  Gault  appraises  it  at $10,000 

Mr.  Reynolds  appraises  it  at 12,000 

Mr.  Dimock  appraises  it  at 12,000 

Mr.  Wheelock  appraises  it  at 12,000 

Mr.  Stokes  appraises  it  ai 20,000 

Mr.  Sickels  appraises  it  at 20,000 

Aver^ng 14,333 

4.  The  improvements  thereon  (exclusive  of  landing  and  water-power)  consisting  of 
a  flonring-mill,  a  dwelling-house,  outhouses,  and  three  warehouses.  Those  are  esti- 
mated by  seven  of  the  witnesses,  and,  respectively,  as  follows: 

Mr.  Perkins : 

The  mill  at J $24,000 

Dwelling 1,000 

Outhouses ."iOO 

Warehouses 3,300 

$28, 800 

Mr.  Gault,  (W.  F. :) 

Mill ,. $25,000 

Dwelling 1,000 

Outhouses ; 500 

Warehouses 3,300 
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Mr.  GaiiU,  (Sam'l:) 

Mill  139,000 

DwellinK 1,000 

Ontboodes  500 

Warehouses 3,300 


Mr.  Rnvmil.'.s: 

Mill  125,000 

DwelliiiK 800 

Ontbonsvs 500 

Warehouses •. 3,800 


•K,eoo 


Mr.  Dimock : 

Mill t30,000 

Dwelling 900 

OntbouHus  600 

Warehi-n»eB 3,400 


29,500 


Mr.  WhiMilock : 

Mill tst6.000 

Dwolliiig  800 

GiitboiiHes 600 

SVarehonseH 3,Si00 


Mr.  SickoiR : 

KstimaU-M  iiiill  only  at |20, 000 

Say  for  other  ituprovoinentH 4,700 


34,900 

30,700 

S4,700 

Makinj;  an  averagti  of ....     89,314 

r>.  The  tputer-pnwei;  nia<l<>  by  a  main  dam  between  Rock  and  Bonham'a  Islands,  wine- 
dam  from  t.lio  latter,  above  and  below,  baiik-walU  and  excavations.  There  are  nx 
witn-HHex  who  •rive  ns  e  .timate.M,  each  in  ronnd  numbers,  with  dat-a,  and  severs!  otben 
who  fnniisli  ilata  witluiiit  expreKsin^  a  conclnxion. 

Mr.  Unnlt  eUimatis  it  in  itH  nremtnt  condition  at $100,000 

Mr.  KoyiiuldH  e.>.tiniate.s  it.  at  ^'^O.DOO  un  tin;  basis  of  its  present  capacity,  bat 

in  view  of  its  Husceptibility,  at 120,000 

Mr.  Dimock .' 70,000 

Mr.  Swan 100,000 

Mr.  Slokis 100, UUO 

Mr.  Sickeirt 120,000 

(living  an  averaf{>:  of 101,000 

While  tin  .se  witness  h  diller  in  Ih'ir  jfenoral  conclnsinns,  as  nii);ht  be  expected,  they 
Hnbstantl.'iily,  n.'i.v,  almost  exactly,  a<!r<'e  anKnig  them>'elv(M,  and  with  all  others  who 
testify  in  relation  to  them,  as  to  the  fuets  upoii  which  a  jnst  conclusion  ninst  be  based, 
whioli  ari'  liu'si' : 

I.  TIkiI  the  s  rnutnrus  whieh  make  the  power  are  very  thoron|;hly  built,  upon  solid 
lonnd  lion,  of  proper  and  sntlleient  material,  and  fnlly  udeqnate  for  the  {lurpose  coo- 
templated,  Iniviiiir  wiilmtood  fcn°  twenty  years,  without  a  Hin|;le  break,  the  pressure  snd 
action  of  i)ll  the  fon^-s  to  be  resisted,  are  all  necessary  to  tho  creation  of  tuu  power,  ia 
jl^ood  e(niilitloii,  and  llk<'ly  to  einlnre  perniaiu'iitiy. 

'.'.  That,  the  pond  \^  oi'ain|de  eapuetiy  for  the  dam  am  the  latter  now  is,  or  as  it  mty 
be  exteiiiU'd — no'  ol.slri'.etid,  nor  likely  tti  be,  from  any  cause  now  in  operatiuo,  but 
secured  ajiaiiist,  it — ami  is  a  safe  and  valnable  harbor  for  \o)ca. 

:t.  Tliat  the  head  obtained  by  tinvse  works  is  comparatively  steady  and  reliable,  and 
MillicienI  t  utionl  the  rerpiisito  power  tbroiiKhont  the  year,  excepting  only  about  thirty 
days  in  the  M-ason  when  tin  ri'  is  least  cccasion  for  a  ))rofit  in  the  use  of  such  power. 

4.  That  there  are  now  in  t'.e  dam  not  le  s  than  0,1500  ii  ches  of  water — indeed,  the 
nnist.  sali.-Caetory  proof  is  of  <i,T(lO,  for  Timtitliy  Wood  and  William  Sears  apeak  from 
actual  knowl'  di^e  derived  from  measniin<r  the  wheels  imd  seeing  them  ii  eatiiirud,  help- 
iu){  to  pnt  I  hem  down,  ami  kiiowin;;  t.hu  patterns — and  they  swear  to  2,tj00  inches  at 
the  llonrin^-mill  ami  :>,llll()  at  the  other. 

5.  That  '■o  litil.-.  is  the  head  allVetOil  by  the  drawinj;  oil'  from  the  pond  the  amount 
now  used,  that  double  ili.tr  amount  eonl<i  be  used  in  the  present  condition  of  the  dam, 
and  by  an  expemliture  of  from  twenty-live  to  fifty  thousand  dollars  it  could  be  quad- 
rupled without  iii'pairinjr  tho  power  for  use  or  for  rent.  ' 
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fi,  Tliiit  the  iircRPiit  rate  for  water-power  at  Moline  Dam  \n  sevent.v-tU'o  cents  por 
inch,  tlii^  lesHtM^  tnkini;  all  riaks,  ami  \»  reiluctnl  from  former  rare  of  one  dollar  per  inch 
per  uiiimiii,  on  accoiiut  o(°  ot)8truutloii8  in  pond  tbere,  wbiub  luaKeuM  the  power  and 
makeo  it  nmre  variable. 

7.  That  tbe  power  nl  Sears'a  Dam  is  better  than  that  at  MoKna  Dam,  more  nnifonn 
and  reliable,  with  strui-tiires  to  maintain  it.  wbirb  have  never  failed,  and  an  ample 
pond,  free  from  olistrnction  and  from  liability  to  olmtruution,  to  supply  it.  while  the 
^tlier  dam  haH  re|iearedly  ^one  oot  ami  its  pond  is  tilling;  up.  Probaoly  the  «"■""■"' 
aprvssiou  has  been  tbe  other  way,  for  obvious  reasons.  Tbe  Moliue  Dam  is  the  most 
iteiiHive;  morl^  labor  and  money  Jiave  been  expeinled  on  it;  it  is  owned  by  an  inllu- 
Btiul  company ;  is  nearer  Ibu  business  center  of  the  town,  and  nmre  e.KpoHed  to  obser- 
>tion;  anil  has  btMju  tbe  subjiMit  of  litigation  ami  sale  to  ^ive  it  notoriet)'.  Perhaps, 
lino,  it  nniy  have  been  erjnal  or  even  superior  to  Mr.  8ears's  before  the  formatiim  of  the 
ar  in  llie  pond;  but  it  is  kiibmitted  with  rontideuee,  upon  the  testimony  herein  and 
he  reasons  given,  that  the  latter,  though  lesser  in  extent,  is  now  better  in  quality. 
U.  That  there  is  now,  and  is  likely  to  continue  to  l)e,  a  demand  for  ]>o\ver  there,  at 
be  rateji  stated,  eqnal  to  the  supply  now  furnished  or  that  uau  be  Inruinhed. 
Upon  these  fact*,  all  established  by  several,  and  most  of  them  liy  nearly  all  the  wit- 
esses — each  by  all  who  give  any  tcstiumny  in  relation  to  it,  and  not  one  of  them  con- 
tradii'ted  by  any,  would  seem  of  themselves  tu  warrant  the  valuation  of  this  iUnn  of 
the  pn>|ierly  lasr  above  set  forth.  For  the  present  capaeity,  without  ft»rther  expense 
I  the  proprietor,  is  at  least  ((i,70OX'!)  KI,4UU  ineheo,  all  in  present  deiuaud  at  7o  uta. 
Br  inch,  which  would  give  an — 

"Annual  income  of $10,050  00 

Add  its  value  tui  a  harVior  for  logs,  lowest SOO  (Ml 

And  we  have,  at  tbo  lowest  calculation lO.doO  00 

But  its  susceptibility  of  improvement  and  estmisiou,  at  so  small  a  proportion  of  ex- 
ense  to  the  income  from  it,  ought  also  to  bo  considered  as  an  element  of  pres-nt  value. 
ioT  doe^a  there  seem  to  he  a  good  reason  for  anticipatini;  only  7h  ctH.  pur  inch  oji  the 
rice  of  power.     It  has  been  a  dollar,  and  was  reduced  at  the  Moliue  Dam  for  a  reason 
bat  does  not  apply  here.    Some  of  the  witnesses  say  it  is  well  worth  a  dollar,  abso- 
lutely ;  others,  that  it  is  as  well  worth  a  dollar  at  Soars's  Dam  us  75  ots.  at  the  other — 
and  parties  are  using  .steam  because  water  cuinot  be  had;  the  water  at  a  dollar  an 
'  ich  is  materially  cheaper  thiui  steam,  with  coal  at  1(3  cts.  per  bushel,  which  is  as  low 
■  it  can  be  furnished. 

Mr.  Dimock's  estimate — $70,000 — tbo  lowest  that  is  made,  is  made  so  low  hecanse  lie 
would  not  invest  in  such  property  without  assurance  of  a  yield  of  twenty  per  cent,  per 
annum.  That  ought  to  depend  on  tbo  probable  permanence  of  the  property,  and  of  the 
iemand  for  the  power  at  paying  rates;  and  perhaps  ho  is  induenced  by  his  observa- 
Ion  and  experience  with  the  Moline  Dam,  which  has  rapeatedly  gone  out,  and  is  luoro 
lable  to  expense  for  maintr>iniug  it  than  (his.  The  fact  that  this  power  ba4  been 
H.sed  hcretufore  at  lower  rates  ought  not  to  at}°ect  the  award  now  to  be  made,  because 
Hat  fact  is  sufliciently  accounted  for  and  shown  to  be  inconsistent  with  the  present 
claim  Oi*  to  value.  It  was  so  lca«ed  by  agreement  of  the  owner,  who  might  do  as  ho 
would  with  his  own ;  but  if  ihe  G  iverument  takes  it  from  him  without  his  consent,  it 
tliould  pay  hini  the  rM*oiiable  value,  without  regard  to  former  leases.  The  time,  the 
Arcum^tHnces  of  the  property  and  the  parties,  the  general  state  of  biisines.s,  and  .id- 
autngcK  future  and  other  than  the  anioiiiit  of  rent  then  tixed  fur  a  time,  sutUuiently 
[plain  this  mattcras  to  the  leaxo  of  Stevens,  Huiitoou  &.  Wood.  (See  Wood's  answer 
I  tbe  eighth  interrogatory.)  The  only  other  lease  was  to  a  drm  composed  of  the  pro- 
rietor  anil  his  own  son.s,  and  therefore  the  rent  reserved  was  only  nominal.  Besides, 
;  is  shown  by  tiie  t^csiimony  of  Wood  himself  in  that  cose,  and  by  the  proposition  ac- 
Rally  made  to  Geu'l  Kodman  in  the  other,  that  these  very  lessees  would  b>i  glad  to 
bold  on  to  the  ]H>wer  they  use  at  the  raters  shown  to  be  now  current  and  ri'asouable. 
A  better  criterion  of  value  than  runt  heretofore  reserved,  although  not  ubsuliitely 
iable,  is  the  cost  it  would  now  require  to  create  the  property;  especially  in  such  :l 
_  se  as  this,  in  which  tiiue  has  not  damaged  but  improved  by  consuhdating  the  works, 
itud  in  which  there  was  uo  waate  of  work — none  unnecessarily  built. 

Mr.  Reynolds,  as  competent  and  creditable  a  witness  as  could  be  produced  ou  this 

iliject,  after  personal  examination  and   measurement  and  rather  uuilereatltnating. 

Bows  the  cost,  at  present  rates  for  such  work  a-i  he  llniU  thia  to  be,  not  less  than 

i,04jii.50.     He  would  not,  with  all  his  faciliticK  anil  experience,  contract  tu  build  them 

for  any  leas.    This  is  exclusive  of  the  work  on  the  landing,     if  the  (iovernment  wants 

tbo  property  as  a  wat«r-powcr,  this  would  seem  to  be  the  very  lowest  estimate  at  which 

~\  could  wirh  any  sliow  of  justice  take  it;  if  it  dues  not,  Mr.  Sears  doea,  uulebs  he  get« 

tir  it  what  he  regarils  as  its  reasonulde  value. 

A  furtlier  approximate  test  has  also  been  furnished  by  the  balance-sheet  of  D.  B. 

pars  and  Sons,  verified  by  the  oath  of  thu  book-keeper  and  the  United  States  assessor 

9  OUU 
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and  collector.  This  shows  the  net  earninKs  or  iocotne,  after  dednotiiiK  the  Ikwflil  in- 
teru8^  upon  all  moneys  invested,  and  all  expenses,  inclnding  rent  and  labor  af-ths 
partners  themselves  as  well  ns  of  others.  Sach  an  exhibit  for  the  lost  three  ytm— 
ever  since  the  recovery  of  haMuess  from  the  depressing  effect  of  eivil  war — aven^iiig 
at  least  $11,000  per  aunnm,  indicates  a  valuable  property. 

The  toTvffolng  presents  all  the  possible  le{;itiinate  means  of  proving  value  of  wliidi 
the  nature  of  this  or  any  like  case  admits.  The  extent,  present  condition,  and  aotiul 
cost  of  the  workH,  the  capncity  and  susceptibilities  of  the  power,  thedemiaiid  fi>r  it,  (be 
<'urront  and  reasonable  price  and  value  of  it  to  nse  or  to  rent,  and  the  aetnal  eamingi 
HS  unarly  ns  they  can  be  ascertained, urc  all  defiiiit«Iy  and  fully  proved;  and  with tMM 
the  opinions  carefully  formed  npon  these  and  all  other  facts  and  cireaaiBtancea  prop- 
erly heariiif;  np<m  the  question,  of  so  many  witnesses  so  well  qnalified  to  Jndt^  with 
reasons  for  their  jndjrnient,  and  all  these  reasons  and  other  data  snpportinf  and  eon- 
lirniing  these  opinions,  ought  Ut  be  conclusive.  The  witnesses  iuclade  almost  eveiy 
mill-operator  on  either  dam.  iud(<ed,  every  one  except  Mr.  Deere,  of  the  pIow-fiMStoiy,  , 
who  was  absent  when  called  on  to  be  examined,  and  whose  t«Btimony.coald  not  afte^ 
ward  be  tnki-n  for  want  ef  time,  and  others  most  conversant  throui;h  their  bnaineN 
and  acqnaintnucu  with  the  proiierty  and  its  worth.  It  is  not  at  all  probable  that  if  tiM 
testimony  of  a  hundred  others,  or  any  greater  or  lesser  number,  qualified,  eonld  have 
been  taken,  the  average  estimate  would  have  been  thereby  reduced  a  single  dollar. 
The  average  appraisement  by  these  is  as  follows: 

Of  lots  on  lioek  Inland  and  improvements 932,741  tt 

Of  lots  on  Henham's  Island  and  improvcmout« 43,647  W 

The  water-power  ttud  appurtenances 101,000  M 

Of  the  entire  property 177,388  K 

Including  the  testimony  of  Messrs.  Keator,  Candee,  and  Gonld,  above  abown  to  be 
less  reliable,  it  only  ri-duces  the  aver.ige  estimate  to  9160,194.:)3. 

These  results  demonstrate  the  fuirness  of  Mr.  Sears,  lie  offered  It  for  $160,000,  and 
it  is  now  proved  that  he  did  not  seek  to  take  any  advantage  becanse  he  was  dealing 
with  the  Oovernment.  He  oiiered  it  for  what  he  thonght  it  worth  to  himself  or  any 
other  iirivate  individual.  His  neighbors — every  one  from  the  place  where  the  property 
is,  ami  best  aequaintod  with  it — confirm,  by  their  oaths  and  lu  the  exercise  of  an  in- 
tidligent  and  unbiu.sed  Judgment,  the  justice  of  his  claim.  There  remaiu  bat  two 
items,  to  wliieb  nt'entiou  is  called,  without  knowing  what  may  be  the  views  of  tbs 
eommissiiiners  ;i»  to  tbeir  duty  or  power  in  re-spect  to  them: 

1.  The  damage  to  Mr.  Sears,  by  re.ison  of  the  brtMiking  np  of  his  bnsiness,  amount- 
ing, in  the  opinion  of  witnesses,  to  $10,000  or  $1'2,000,  or  aliont  one  year's  profits  of  tha 
biisiiness  ut  the  mill.  His  brand  is  well  known  and  highly  estimated.  He  conid  not 
re-establiNh  .sueb  a  bnsinesH.  even  with  the  fair  proceeds  of  this  pr<n»erty,  within  !«• 
time  tluiii  one  yi':ir;  or,  if  he  roubl  pnreha.se  such  a  business  already  established,  he 
nnist  pay  for  the  good-will,  as  a  se]>arate  item,  not  less  than  the  amonnt  stated. 

'i.  His  eliiim  for  interest  on  the  value  of  his  property,  from  the  time  it  was  t-aken  If 
the  tio\ernnient.  The  justice  of  this  is  apparent  from  the  mere  statement.  All  bnt 
lienham's  Island  were  taken  in  November,  A-.  D.  Iri(i4,  and  the  Governmeut  has  ever 
tiineo  eolleeted  the  rents  from  it.  Itenhain's  Island  was  so  taken  ou  the  first  day  of 
SeptenibiT  last,  ."inee  wbieb  lime  rent  lor  it  lias  been  cidlected  or  charged  by  United 
States.  His  oiler  has  been  befori"  the  War  Department  all  this  time.  Huvine  failed, 
as  yet.  either  to  pay  or  say  how  much  ami  when  it  would  pay,  it  ought,  when  the 
amount  is  lieteiinined  l),v  means  )>reseri bed  by  the  0<ivernment,  without  his  consent^ 
to  allow  him  lawful  interest  on  such  amount  from  the  time  when  it  should  have  beea 
paid,  that  is,  when  the  proiierty  w.is  taken. 

All  of  wliieli  is  most  respeotfullv  submitted. 

(Signed;  GEOKGE  W.  PLEASAKT8, 

JH'y/orJD.B.Sem. 

Soiiu'  twenty-live  witiiosses  wero  exttminod  by  the  conimissionen 
relrttivc  to  tho  value  of  tlio  laistls  ami  buihliug.s  iHTtniiiin;;  to  tbe  "Da- 
venport i»Iaee."  Twenty-two  of  these  e»>tituated  the  valae  of  the  laud 
as  folU»w.-»: 

KK'veii  at  $.")0()  to  .*iUH)  per  aero. 

<.)iio  at  .*Ut(»  to  A-iOtl  per  aere. 

Five  at  .*10«)  per  aere. 

Tltree  at  S !•_'."•  per  aere. 

Two  iit  ^'JW  per  aere. 

Three  at  $7o  per  acre. 
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The  Other  witDesses  estimated  the  baildings  to  be  worth  from  $7,000 
to  $8,000. 

Fourteen  witnesses  were  examined  before  the  commissioners  relative 
to  the  value  of  the  property  pertaining  to  Stephens,  Huntoon  &  Wood. 
The  lota,  mill  with  machinery,  paint-shop,  and  other  buildings  were 
each  separately  taken  iiito  consideration,  and  considerable  difference  in 
regard  to  the  value  of  each  item  was  elicited  before  the  board. 

The  value  of  the  minor  claims  of  David  Sears,  Eobert  Welch,  Daniel 
Jones,  Peter  Peterson,  Nels  Johnson,  and  James  Robinson  appears  to 
have  been  determined  by  a  comparative  valuation  of  similarly  located 
lots  pertaining  to  David  B.  Sears,  from  whom  the  property  had  been 
purchased  by  the  different  claimants. 

All  of  the  parties  concerned  had  abstracts  of  their  titles  to  their  re- 
spective property  prepared ;  these  titles  were  examined  by  the  United 
States  district  attorney,  who  certified  that  the  claimants  were  vested 
with  good  and  valid  titles  to  the  premises  described,  and  in  this  the 
Attorney-General  of  the  United  States  concurred. 

As  regards  the  claim  of  the  town  of  Moline,  the  action  taken  by  the 
board  of  commissioners  is  fully  set  forth  in  the  report  of  the  commis- 
sioners to  the  Chief  of  Ordnance. 

CLAIM  OF  THE  CHICAGO,  BOCK  ISLAND  AND  PACIFIC  BAILBOAD  COM- 
PANY. 

There  was  no  claim  presented  to  the  board  of  commissioners  by  this 
company,  except  that  contained  in  the  paper  signed  by  F.  H.  Tows, 
marked  "  R.  R.  No.  1,"  and  attached  to  the  report  of  the  commission. 
For  an  account  of  the  manner  in  which  this  company  acquired  its  right 
of  way  on  the  island,  and  some  history  of  attempts  made  by  the  Gov- 
ernment to  remove  the  company,  and  the  action  taken  by  the  Ordnance 
Department  and  Congress  to  procure  the  removal  of  the  railroad  to  the 
west  end  of  the  island,  see  Chapter  VI  on  the  subject  of  the  Rock  Island 
bridge. 

On  the  19th  of  October,  1860,  the  commission  adjourned  to  meet  in 
Washington,  and  on  the  4th  of  February,  1807,  submitted  its  report  to 
the  Chief  of  Ordnance,  as  follows : 

Washinoton,  D.  C,  February  4th,  A.  D.  18C7. 

General  A.  B.  Dyer, 

Chief,  of  Ordnance,  Wothingion,  D.  C. : 
Gexkkal:  We,  the  cominiKsiooers  appointed  l>y  the  President  under  the  actfl  of  Con- 
gretw  approved  April  19tb,  18U4,  and  June  27th,  m6(>,  have  the  honor  to  submit  hei-e- 
with  the  record  of  our  proceedings  and  to  report  the  result  of  our  delibera.ious,  as 
follows,  viz : 

In  the  matter  of  compensation  to  he  "paid  to  persons  owners  of  lands  on  Rock  Island 
taken  by  the  United  States  for  military  purposes : 

The  following  extract  from  the  record  gives  the  names  of  all  the  claimants  to  such 
lands,  the  findings  of  the  commissioners  as  to  title,  and  the  several  sums  awarded  as 
full  compensation  to  the  claimants: 

[extract.] 

"Ofkicb  op  the  Rock  Island  ComWn, 

"  Wanhtngton  Vily,  January  llth,  1607. 

"The  board  then  took  under  farther  consideration  the  claim  of  George  L.  Davenport 

and  Bnsan  M.  Goldsmith,  and  after  full  and  mature  consideration  the  board  liiids  that 

Susan  M.  Goldsmith  was  the  owner  of  a  life  estate  in  the -southeast  fractional  quarter 

of  section  tweuty-live,  (25,)  township  eighteen  (18)  north,  of  range  two  (2)  west,  of 
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the  fourth  (4)  iiriucipal  meridian,  ami  tinds  that  George  L.  Davenport  wa"  H"-  ..wT.»f 
ill  feu  iif  tlie  uioieKuid  tract  of  land,  with  the  ap|iuiteiiaiice»  thereuntil  b<  ' 
take*  etlect  in  poKscssion  uu  the  teniiiuaiion  of  the  said  lilu  eiitnte  of  tbo  Hiii'i 
Goldhinith  at  the  tiuiu  the  same  wtus  Idkeii  poKse»ston  of  by  tlie  Unileil  Stalls. 

"  The  boaid  udjiul(;e,s  the  true  vahie  of  «aid  land,  tugether  «ith  all  tb(<  appurtf^nancet 
tliereunto  belonging,  t«  be  forty  tliou.saiul  seven  huiulreil  auil  forty  doll 
and  tlie  board  does  tlieiefore  auard  to  ibe  said  George  L.  Daveuport  ami 
hiiiith,  Joint  claimants,  the  said  sum  of  forty  thousand  seven  hundred 
lars,  (S40,T40,)  with  interest  at  six  per  cent,  pi-r  annum  from  this  date  uf  J.-il 
lijti7,  to  the  time  of   payment.     In  confonnity   with  the  request  of    kbe   . 
thruu^li  their  counsel,  the  board  makes  no  separate  awards  for  the  respectivu  iiit«irt«l* 
of  saui  cluimuntN. 

"  CLAIM   OV  THR   CITV   OF   KOCK   ISI.AXU. 

'•  The  board  then  took  under  full  considerotiou  the  cbiim  of  the  city  of  Rock  I«1aiid. 

Illinois,  for  Wilson's   Island,  a  certain  bridge,  roadway,  and  embankment     '  -■ 

]iroaches  leading;  thereto,  takeu  possession  of  by  the  United  States.     After  d 
tuie  con.-iideration.  the  board  tinds  that  thecity  of  Kork  Island,  Illinoio,  svii- 
in  fee  of  Wiboii's  Island,  of  a  certain  bridge,  roadway,  and  euibankiueut  1> 
the  city  of  Kock  Island  across  Wilson's  Island,  and  of  the  approach,  or  o-n  ■ 
land  lead ini;  from  Illinois  .•■ticct,  in  the  city  of  Rock  Island,  tu  the  afiiri\^ 
roadway,  and  euib;iiiknient,at  the  time  the  same  was  taken  possession  of  b\ 
.'States  ;  and  the  board -adjudges  the  true  value  of  said  island.  brid);e,  roudw  ; 
bankment,  uud  the  aforesaiil  approach  from  Illinois  street,  to>;cther  wild 
purteiiunces  thereunto  belongiiix,  to  be  fimrteen  thousand  three  hniidi'ed 
seven  and  ,-„"^,  didlars,  the  aforesaid  sum  being  the  actual  cost  of  said  pniperly  i 
city  of  Rock   Island,  including  the  cost  of  presiMitalion  of  the  claim  ;   and  the  > 
does  therefore  award  lo  the  said  city  of  Rock  Island  the  said  sum  of  loiirteeu  tbor- 
three  hundieil  iiiid  lifiysevenund  -r',,",;  dollars,  (814.X'i7  r,^'„,)  and  in  coiisideialion  <■' 

use  of  the  bridge,  roadway,  and  embaukment  by  the  citizens  of  Rock  I-l-.i.i    

expenditures  for  repaira  having  been  made  by  the  United  .States,  tin- 
award  interest  previous  to  this  date,  but  does  award  interest  on  the  m- 
the  rate  of  six  per  oent.  per  annum  from  this  dale  of  Jonujiry  lltk,  A.  L>,  leiti,  u> 
time  of  payment. 

"  CLAIM    OK    nAVID   B.   SKAR8. 

''OfiacE  OF  THE  Rock  IiiL.ANi>  CoM's'sf, 

"  fi'aiikimjlun  City,  Jan't/  151* ,  1987. 
"The  board  then  took  under  further  consideration  the  claim  of  Mavul  R.  Scansandi 
altera  full  and  mature  consideration,  the  board  linds  that  David  B.  iSeurs  was  tlx 
owner  in  fee  of  Heuhaui's  Island,  of  the  mill  thereon,  and  of  about  thirty -one  ncn^tf 
laud,  more  or  less,  situated  on  the  upper  or  easlern  end  of  the  island  ot   Ri.ik  I,lu:iil. 
lotted  and  known  as  part  of  Island  City  subdivision  No.  1  to  the  tuwn 
together  with  the  water-power,  and  all  tho  appurtenances  to  the  several   | 
luugiiig,  being  all  the  property  and  interest  of  said  D.  li.  Sears  at  or  a<lj»,  . 
head  of  Rock   Island  at  the   time  the  same   was   taken   possession  of  by    r 
SlateK,  and  the  board  adjudges  the  true  value  of  said  land,  together  nith  alj  ui. 
jiuilenanees  thereunto  belonging,  to  bu  one  hundred  and  forty-live  thousand  our  I.  '  . 
ilred  and  seventy-live  didlars,  ($145,175,)  and  the  board  does  thcrel'oro  award  t'.  :l 
»uid  David  B.  Scars  the  said  sum  of  one  hundred  and  forty-live  thousand  ouo  huii'U  'I 
and  seveutj-livo  dollars,  (3l4.^,l<r>,)  with  interest  from  this  date  of  Jauuar^-  I5tb,  1^<'' 
at  six  per  cent,  per  annum,  until  time  of  payment. 

"CLAIM  OK  STKl'aKNS,   HtlNTOOS  t,  WOOD. 

"Office  op  the  Rock  IsijiNn  OomV.n, 
"  Hax/iini/lon  Cily,  Jnnuurn  llith,  IH6T. 
"The  board  then  took  under  full  consideration  the  claim  of  George  Stupbens,  Jon .i'  . 
Huiitoon,  and  Timothy  Wood,  parlies  under  the  name  aud  stylo  of  Stepboim,  }Jtr.: 
and  Wood,  and  nil  the  matters  and  testimony  pertaining  to  said  cluiiu  wer>-  i- 
Ixiard.  aud,  alter  full  aud  mature  consideration,  the  board  tinds  that  Georgr 
.lonathan  Hiiiitoou,  and  Timothy  Wood,  partners  under  the  name  and  atylu  ni 
llnnt^ion  aud  Wood,  were  the  owners  in  fee  of  lots  one  aud  two,  block   tin 
lots  four,  live,  and  six,  block  twelve,  in  that  part  of  Moliiie  knowu  as  Isbvn.i 
division  No.  1,  together  wiih  the  mill,  shops,  buildings,  leasehold  of  water-p 

all  of  theappurtenunc(^s  thereunto  belonging,  being  all  the  pru^ierty  of  tbe  s 

ant«.  ator  upon  or  adjacent  to  the  head  of  Rock  Island,  at  the  time  theAuiue  wa^  uki :, 
possession  ol  by  the  tiniteil  States;  and  the  board  adjudges  the  true  value  ot  ).;iiii 
lands,  together  with  all  the  uppiirt.eiiauces  thereunto  bolongiug,  to  bo  tweuty^^i^ta 
thousand  two  hundred  and  seventy  dollars,  and  the  board  does  therefore  award  ^^^| 
said  George  Stephens,  Jonathan  If  niitoon,  and  Tiiiiothy  Wisid  the  said  sum  of  t^^^H 
eight  thousand  two  hundred  and  seventy  dollars,  ($'.>H,37U.0V,)  with  interest  at  tl^^^| 
ot  six  per  cout.  per  auunm  from  this  date  of  January  Itilh,  IdtiT.  to  the  time  of  p<d^^^| 
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^  "  Ct.AIM   OF  JAMRS  ROBI.NSOV. 

^^B  "  Till)  bnard  tbcn  took  nnilcr  fall  uoiifiiilcriil  ion  tlip  claim  of  Jiimeg  Robinson,  niid,  after 
^^Mlll  mill  iiintiiro  cniislilenttioii,  the  bounl  liiidtt  that  .lames  RobiiiHoii  was  tlii^  owiiAr  in 
^^Bbu  of  lot  Nk.  thirteen  (13,}  block  No.  10,  iu  Uhinil  City  unlidiviHion  No.  1  to  Moliiio, 
^^%]ion  Kodj  Ulanil,  nt  the  time  the  same  wiis  iiiki-n  po»si'ssion  of  by  Hip  Uoittnl  State", 
I  and  the  1(0:ii(l  adjudu^s  the  irnc"  vnlim  of  .said  land,  toj;i<tlier  with  all  the  iii>piirtenanci'H 
^^jhiTeuuto  brlonjjint;,  to  be  twolve  hnndrvd  dollars,  (Sl.-JHO.OO,)  and  Ibo  boaril  diwH 
^^Bheri-fiirr>  award  to  the  said  James  Robinson  the  said  snm  of  tn-elvu  hiindn-d  dollars, 
^HBl,',iO<i.llU,)  with  interest  at  the  rat«>  of  six  ]>t>r  cent,  per  annum  from  this  date  of  J.tu- 
^^Eary  16th,  A.  D.  ltJ67,  to  tbe  time  of  {laymuiit. 

^V  "  CI..UM   Of   rUTER   PI?TKR80N. 

I  "  Tbe  board  then  took  nnder  foil  considrration  tbe  claim  of  PetiT  Peterson,  and,  after 

^^^nll  and  nriture  consideration,  the  iMianl  tln'ts  that  Peter  I'oterson  was  the  owner  in 
^^■tie  of  lot  No.  4, in  block  eleven,  (11,)  in  Island  City  subdivision  No.  I  of  the  town  ot 
^^Bfoline,  npon  liock  Island,  at  the  time  the  same  was  taken  possession  of  by  tbe  rnited 
^^■lateJi,  and  the  board  ai1jiid<res  the  true  valni;  of  said  land,  to;;etber  with  all  the  np- 
^^Bnrti'tianee4  therenulo  belongini;,  to  be  nine  biimlred  ($'J<)0.00)  dollars  ;  and  the  li'iard 
^^^oes  therefore  award  to  tbe  said  Peter  Petersim  the  said  snni  of  nine  hundred  dollars. 
( ^<)00.(iO. )  with  interi>st  at  the  rat«  of  six  percent,  per  annum  from  this  dtte  of  Juunary 
^^ililb,  l-iti",  to  the  time  of  payment. 

^H  "claim   ok  NELR  J0IIN80N. 

^^     "  The  board  then  took  under  full  consideration  the  claim  of  Nels  .lohnson,  and,  after 

full  and  matnre  consideration,  tbe  board  finds  that  Nels  .Johnson  was  the  owner  in  feu 

f  lot  nnnibor  live,  (.'»,)  in  block  nuinlxT  lifteen,  (!.'>,)  iu  the  Island  City  subdivision  to 

'oline,  on  R'H'k  Island,  ut  the  time  the  saiiie  was  taken  possession  of  by  tbe  Ignited 

tates,  and  the  board  ad.jiidge8  the  true  value  of  said  laiiil,  tojjether  with  all  the  ap- 

iurt<^nanc<^8  thereunto  belonging,  to  be  nine  hundred  and  (itt.v  dollars.  (Si>.')0,)  and  the 

lurd  d<H!5  therefore  award  to  the  said  Nels  .Johnson  tbe  said  sum  of  nine  hunilred  ami 

fifty  dollars,  ($'.)50,)  with  interest  at  six  percent,  per  unaum  from  tbU  duteof  Juuuiiry 

Itlth,  lr<l37,  to  tbe  time  of  payment. 

"ct.Ai.\i  OF  KoiiF:irr  weloii. 

'The  board  then  took  nnder  full  consideration  the  claim  of  Robert  Welch,  and,  after 

nil  and  mature  consideration,  the  board  liiids  that  Robert  Welch  was  the  owner  in  fee 

_bf  lot  number  eight,  ()!',)  iu  block  number  nine,  (9,)  in  Lsland  City  subdivision  to  Midine, 

on  Rock  Island,  at  the  time  tbe  same  wiis  taken  possession  of  by  the  United  Slates,  ami 

the  boai'il  adjudges  the  true  value  of  said  land,  together  with  all  the  appurtenances 

thereunto  belonging,  to  be  thirteen  hundred  dollars,  (Sl.^HW,)  and  the  Ismrd  does  rliere- 

ftire  award  the  said  Rcdiert  Welch    the  .stid  sum  of  thirteen    hundred  dollars,  (-jll,;!!!!!,) 

jtvith  interest  at  'he  rate  of  six  per  cent,  per  annum  from  this  date  of  .lanuaiy  Kith. 

M>7,  tu  the  time  of  payment. 

"  CLAIM  or  DANIEL  .IOSE.«l. 

" Office  oi'  the  Rock  Isi.anh  Cmm., 

"  lyaahington  Cily,  Juiitinrji  I7lli,  18fi7. 

"After  fnll  and  mature  consideration,  the  board  Auds that  Daniel  Jones  wnstheowiier 

I  fee  of  lots  No.  sixteen,  (It),)  seventeen,  (17,) eighteen,  ( IH,)  nineteen,  (19,)  and  twenty, 

jPiKi,)  in  block  No.  ten,  (It),)  iu  the  Island  City  subdivision  to  the  town  of  Moline,  on 

^^ock  Island, at  tbe  time  the  same  was  taken  pos-session  of  by  tbe  United  States,  and 

'the  board  adjndgcs  tbe  true  value  of  said  bind,  together  with  all  the  nppiirtenaucea 

thereunto  belonging,  to  be  lift<»eu  hundreil  doHars,  (?il,.'>(M),)  and  the  board  does  tliere- 

i»re  award  to  tbe  said  Daniel  Jones  tbe  said  sum  oif  lifteen  hundred  dollars,  ($1,.'>00. ) 

»-ith  interest  at  the  rate  of  six  per  cent,  per  annnm  from  this  date  of  January  17tb, 

I.  D.  Idli7,  to  tbe  time  of  payment. 

"CLAIM  OF  DATID  SRARt). 

"After  full  and  matnre  consideration,  tbe  board  finds  that  David  Scars  was  the  owner 
I  fee  of  lots  eleven  and  twelve,  iu  block  U^d,  iu  Island  City  sulidivision  to  Moline,  uu 
tock  Island,  at  tbetinie  the  same  was  taken  possession  of  by  tbe  United  Stat.es,  and 
Tie  board  adjudges  tbe  true  value  of  saiil    land,  together  with  all  the  appurtenances 
Ihereurito  belonging,  to  be  eleven  hundred  dollars,  ($l,lliO,)  and  the  board  dis's  there- 
fore award  the  said  Slim  of  eleven  hundred  dollars  ($l,IU(l)  to  the  said  Daviil  Sears, 
_n'ith   int<.<rest  at  the  rat«of  six  per  cent,  per  annum  from  this  date  of  January  ITtb, 
t#(i7,  to  the  time  of  payment. 

"  Office  of  tub  Rock  Isijind  Com., 

"  irrmhinglon  Cily,  Jonuari/  5J4IA,  I8fi7. 
•  The  board  having  taken  nnder  further  consideration  the  mat  ter  of  the  Molitie  Water 
EoDipany,  finds  it  impracticable  to  determiue  as  a  separate  iiuustiou  tUu  >V-d>\u'.v<,vi  «.<v&- 
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tained  by  that  company  in  the  taking  of  oiie-lialf  of  tlioir  water-power  by  the  Unit«d 
States,  because  of  the  inseparable  cliaraeter  of  the  intorast  thus  acquired  by  tli« 
United  States  and  that  retained  by  the  C0D\pany.  Tiie  determination  of  this  qaestiuu 
of  damage  was,  however,  rendered  uiineoessary  by  the  nep^otiating  of  a  transfer  of  the 
entire  water-power  from  tlie  Moline  Company  to  the  United  States,  iiuder  the  act  of 
Congress  of  .lune  27th,  18l>(),  appropriating  one  linndred  thonsund  dollars  for  the  par> 
pose  of  securing  water-power  at  the  head  of  Rock  Island.  After  a  full  discussion  with 
the  prcaiilent  of  the  Moline  Water-Power  Company,  the  board  agreed  \rith  bim  u|Kin 
a  basis  for  the  settlement  of  all  the  questions  pending  between  the  company  apd  tlie 
United  States,  and  respeotfuUy  recommend  its  adoption  by  the  War  Department.  The 
basis  agreed  upon  is  ns  follows,  viz : 

"  1st.  The  Moline  Water-Power  Company  to  convey  to  the  TTuited  States  tbe  fee  of 
the  entire  Moline  water-powe",  and  also  to  grant  to  the  United  States  the  nnrestrictcd 
use  in  perpetuity,  without  i-harge,  of  so  much  of  the  bed  of  the  river  uot  already  bf 
longing  to  the  United  States  as  may  be  covered  by  tbe  ]>onl  and  wall,  ueeessaiy  to 
develop  the  water-power,  and  ten  feet  outside  of  said  wall,  together  with  the  right  of 
aecess  thereto  from  the  Illinois  shore  at  all  times,  for  the  pur|>oBe  of  coustnictiugor 
of  repairing  sai<l  wall. 

"2d.  The  (ioveninieiit  to  develop  and  maintain  the  power,  so  far  as  it  can  bednoo 
with  the  money  heretofore  appropriated  and  that  which  may  hereafter  be  ax>|>ropriati:d 
by  CoHgrees  for  that  ]>urpose. 

' "  'Ml.  The  Moline  Waler-Power  Company  to  have  the  nse  in  perpetuity,  free  from  all 
eharge  for  rent  or  repairs,  of  iine-fourth  of  the  entire  water-power  developed,  and  also 
the  right  to  rent  for  a  speeified  time  at  the  rate  of  fifty  cents  ]>er  annum  per  sqnsire 
ineh  of  water-power,  measured  by  the  o]>enings  of  water-wheels,  so  niuch  additional 
power  as  the  Ordnance  Department  may  deem  expedient. 

"  And  further,  that  the  eompuny,  its  lessees,  or  assigns,  shall  have  the  right  to  plae* 
their  wheels  njion  the  ten  feet  outside  the  wall,  provided  that  the  foundation  of  said  wall 
shall  not  thereliy  be  di^turbed  nor  the  stability  of  the  wall  thereby  endangered;  idiI 
also,  further,  that  this  grunting  to  the  United  States  of  the  unrestricted  use  of  th« 
pool,  the  Willi,  and  the  ten  feet  outside  the  wall  shall  not  be  so  construed  as  in  any 
manner  to  operate  as  a  Imr  to  the  free  use  and  oceuiiauey  by  the  company,  its  lc8«N* 
or  a>signs.  of  the  same  premises,  for  all  purposes  connected  with  and  incidental  to  the 
nt>eof  ilii'ir  portion  of  tlie  water-power,  or  such  as  may  bo  leased  by  tbein,  and  such 
u.xe  shiill  mil  iiitiMi'i'i'i'  with  or  olistruet  the  United  .States  iu  the  free  use  of  ite  portion 
of  the  water-jiowi-r. 

••  Ith.  The  work.-  to  be  built  by  the  Oiivernnient  for  the  develo]mient  of  the  power 
to  be  M>  urrangrd  as  to  •jive  the  company  the  free  nse  of  all  the  power  herein  conteiu- 
pluli-d  to  be  lined  by  tile  company,  both  as  to  the  nse  of  the  fimrth  (lart,  so  fur  as  may 
lie  prartieable  without  impairing  the  power  iu  use  by  the  (Jovernnieut  to  a  disp^opo^ 
tioiiate  extiiii.  and  also  to  the  |iri!piise<l  power  ti>  be  le.is«'d.  The  openings  iu  tbe  d»ni« 
iiiti'iideil  lor  the  use  of  the  eoiiipauy  to  be  of  sneh  size  and  in  such  position  aa  the 
eom|iany  ni.iy  eleet. 

'•  ■"■til.  >()ii,iiinii>f  the  )ireseiit  appro]iri!it!on  to  be  applied  to  tbe  extension  of  tbe  preseot 
stone  dam.  on  t'.i'  Moline  siile,  iiiid  slu.WUi  to  the  I'Xtension  and  repairs  of  tbe  wing- 
dam,  and  ii-iiKival  of  mkIi  deposits  :is  iiia,\  be  rei|uireil  for  the  extension  and  repairs »f 
said  wing  dam.  The  use  of  the  ]ireseiit  water-power  shall  not  be  nnnecessarily  ob- 
sirneled  dniiiig  the  eoiistnii'tioii  et"  the  proposed  wiiik,  nor  shall  any  rent  be  required 
ii'it'l  the  iiiipi>i\  enieiit  <'i>iileiiiplateil  by  the  >Ii>l),Uili  appropriation  shall  bave  been 
made. 

•M.ih.  l!  is  al-o  I'liriher  umlerstoi'd  that  neither  oeeupant  of  the  above  water-powH 
shall  li,»\e  the  ii,L;ht  ie.  nor  shall  iillow  others  to  obstruct  either  pool  or  wnter-way  by 
sa«du*!  or  balk,  i>r  ntliir  subsiuuees,  to  the  detriment  of  the  water-power  or  tbe  sani- 
tar\  eouilitiou  of  the  vicinity. 

"Mol.lXK   Hl;ll>iil'.  fl.AlM. 

■•  The  board  then  to.'k  ni  der  liirtlier  eonsiderati<'ii  the  Moline  Kridge  claim,  and,  sfter 
full  ami  matiiie  eor,'<i.'.ei.i;:oii.  the  Ii,>aid  lir.iis  that  the  town  of  Moline,  Illino'.s,  wal 
the  owi;er  Ml  iVe  ot'  an  ::.i:ii  biiilge  and  roadway  eouiKeliug  the  head  of  the  island  of 
Koek  Island  wills  Mil;  stint,  in  the  town  of  Moline,  on  the  main  shore,  at  the  time 
the  same  was  tak.'ii  pessrssi.ui  of  by  the  I'liited  States,  and  the  board  adjudges  tbe 
true  \aliie  of  s.ii.l  biidfje.  :<>.idwa\ .  and  approaeh,  together  with  all  the  appurtenancM 
iheieiiiilo  li,  ;v>lls;•ll^,  to  be  two  Ihoiisaiid  noll.iis.  y  "'.'.I't'i'.  ^  and  the  board  does  therefuic 
awaid  to  the  tew  ii  .>!  Meliue  tbe  said  sum  ot  two  thousand  dollars,  (^2,000,)  utmn  the 
ioi.(iiiiv>ii.  Ii.>we\  er.  that  the  liiitid  States  shall  liave  the  free  nse  of  the  streets  of 
M<i!:iie  <'e:::,e<'iii;i;  with  the  )>iid.<;.>,  the  iij^lit  to  iiiak<'  sueli  alterations  in  tbe  approach 
to  said  bi..',^e  .is  the}  max  de..iie.  and  the  ii:;lit  to  mils! met  for  their  own  use  another 
l'iiil;;e  »<■•..!.<<  ;;ii};  t'L;e  i-l.iiid  of  IJoik  Island  with  tlie  town  of  Moline,  at  any  point  tbe 
1':  i;<d  Sratis  ui;»_\  s,  leet.  .ind  does  also  av>aid  iiii.i>st  on  the  above  sum  at  tbe  rate  of 
'•'N  p< r  <.'<  :il.  per  annum  troni  this  dale  ot  I Vluuai}  1st,  .V.  I>.  ln<T,  to  tbe  time  of  iwy- 
;:;i'lit. 


EEPOST  OF  THE  CHIEF  OF  ORDNANCE. 


135 


"  CLATM  OP  .1.   C.   TATLOn   KOR   WINNKIIAOO  ISLAND.* 

"The  board  then  took  noder further  tonitidoration  thr  diiiiii  of. I.  C.Taylor  for  Winne- 
■tgn  Island,  uiid  after  full  aud  mature  coosiderutioii  uf  rho8ljowiii};ii  of  rtclo  Hubuiittod 
the  claimant,  tiled  and  markHd  "N,  No.  1,  2,  uud  3,"  tlm  board  fimla  Minreia  no 
ifficlont  evidence  of  title  to  Wiuneba^o  Islaud  ia  tho  olaimaut,  aud  the  board  doea 
ilerefure  make  no  .iwaid  to  the  said  claiioant. 

"KOCK  island  nAIUtOAD  AKD  WAOON   BRIDGR. 

"Washington  City,  Fe6riiarj(  2itrJ,  lS7t>. 

" The  board  then  took  nnder  farther  conNidnratiuu  Iho  mattur  of  tho  railroad  and 

idtfd  .icriis-t  Bock  Island  and  the  Mis»i)tHip)ii  River. 

"After  heiiriiif;  tho  iinrtie-s  in  iniiMiMf,  ami  alter  full  and  mature  deliboration,  tlio 
board  Hn^^e.Htti  ihut  the  location  of  the  ruilroail  acrono  the  i.slsiiid  be  changed  to  the 
'}<ver  extreuiity  of  the  ixland,  aH  laid  down  iu  the  p!an»  of  the  Ordnance  De|iartnu<iit, 
tfid  that  the  coiupany  be  crnutt-d  u  |ieruiunent  riKlit  of  way  acru^H  the  iblund,  of  Niicli 
ridlh.  Dot  exceeding  one  hundred  fo<^t,  aa  may  bu  uecewary  for  tbo  c.oii»tructiun  uf  a 
Dulile  track. 

"  For  its  snj;;»estiouH  ns  to  the  kitid  of  wat;on-rond  that  fihonld  he  csfftbliuhud,  and  the 
mount  and  kind  of  aid  that  slionld  f^iirly  and  efiuitably  I>e  j;ranfiMl  toiviiid  I'lloetin;} 
liose  objects,  the  board  adoiita  aud  reconiniendH  the  follr)Wiii^  |iro|Hisiliim  of  the  Chi- 
ll)ro,  R4ick  inland  and  I'acitie  Hailroud  Company,  licrenoto  attached  uud  nnirked 'K. 
',  No.  1.'  with  the  additional  oouilitiou  that  the  United  Stateti  Hhall  have  the  riifht  lu 
Duneet  with  the  track  of  tlie  coniiiany  audi  tiitle  truckH  tut  may  lie  drsiied  for  the  uao 
'  the  United  StateH,  aud  at  such  |k>iuIs  us  the  Ordnance  Duiiaitmeut  may  select. 

"  R.  B.  No.  1. 

"Whereaa  in  pursnancu  of  an  act  of  Coufjrosa  entitled  'An  net  nialiiug  further  pro. 
ision  for  the  e8lul>linhnieut  of  an  armory  and  arjiciml  of  erini>tructiciii.  deposit,  and 
epair  on  Ri>rk  Inland,  iu  the  State  of  Illinois,'  appxived  June  v'Tth,  IHtili,  this  eoiiipany, 
ly  ila  agent,  haa  beeu  uegotiatiu);  with  the  bccrotary  of  Wur,  thicni;;h  the  board  of 
DmuiigHioiiers  referred  to  iu  said  act,  for  the  )>iii|mis«  of  oliaiigiti);,  lixin^,  and  entab- 
Rhing  the  posiliou  of  the  railioad  across  Rock  iMaiid,  and  the  election  ol  a  railroad 
nd  waixoii  biidge  across  the  Miitsisnippi  Rivur,  and  siicli  a};ent  Una  reported  tx>  tlila 
Dniuiittee  the  followin);  as  the  linhis  ol  a  proposition  for  (lie  si'ltleinent  of  all  i)Ueglious 
liNJnt;  ont  of  the  occupancy  of  the  iiiland  by  the  said  company,  to  wit: 

"The  (iovernnieut  t4>  build,  over  the  main  channel  of  the  river,  an  iron  draw-bri<lge. 

accordance  with  the  eondilion.s  iirescribed  in  the  act  of  Congieas  of  July  'i!)l\x,  li^tili, 
the  frame  to  be  of  proper  breadth  lor  u  double  track.  Thu  wa^on-way  to  bo  placed 
high  euongh  to  leave  the  lower  chord  for  a  laihoad-lrnck. 

''The  Government  to  give  the  company  the  ri^tit  of  way  over  the  bridgn  and  ucroM 
lie  islanil,  upon  tho  payment  of  half  the  cost  of  the  Hupi.'rstructure  of  the  bridge.    The 

'idf;e  to  be  built  with  duo  re);ai'd  to  econuiny,  haviug  reference  to  strength  and  dura- 
ilily. 

"The  company  to  have  five  years  from  .laniiary  1,  IHii",  in  which  to  connect  with 
the  new  bridge,  and  to  remove  \u>  present  track  across  the  islaud  and  the  old  bridge 
ud  piers  from  the  main  channel. 

"  Tho  vunipauy  to  o]>eu  wagou-ways,  for  use  uf  Govemuient,  tkruugti  their  present 
Dibankment  on  the  island,  and  remove,  as  for  an  priicticalile,  present  obslrnctionH  to 

iigou-lraftic  between  the  island  and  city  ol  Roek  iBland : 

"  Thnrjoic,  resulred.  That  thi.*  company  will  inalie  the  nroiKJsition  .aforesaid  to  the 
United  States,  and  if  approved  bytho  Secretary  ot  War  will  enter  into  a  con  tract  based 
upou  those  general  principles. 

"  OiTFiCE  OF  THK  Chicago,  R.  I,  akd  P.  R.  R.  Company, 

".Vwp  ForA-.  f>ft.,  1,18(17, 
"I,  F.  H.  Tows, secretary, do  hereby  ccHify  that  the  foregoing  is  a  true  copy  from 
ihe  minntON  of  the  proceedings  of  u  meeting  of  the  executive  committee  of  this  com- 
pany, liehl  at  the  city  of  New  York  this  day. 
"Wilness  uiv  hand  uud  tho  seal  of  tho  said  company  herennto  allixed. 
[8BAI,.]         "  (8ig.)  "F.  ».  TOWS, 

"  Sec.  C,  It.  I.  ^- 1'.  It.  R.  Co. 

"  *  Ou  all  maps  attached  to  this  history,  this  island  is  called  "  Papoose  Island."    This 

is  its  old  Indian  n.ame.    It  is  not  known  when,  by  whom,  or  why  the  uauie  Winnebago 

was  given  to  it.     As  there  is  a  more  important  island  nameil  Winnebago  .tliout  four 

^iles  up  tho  river,  to  avoid  confusion  it  is  thunght  to  be  better  to  return  to  the  old, 

■Buoh  prettier,  and  more  appropriate  name,  Papoose.  ' 
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"  The  report  required  by  law  to  bo  made  by  the  board  to  tbe  circuit  conrt  of  the  Uni- 
ted States  has  lu-i-ii  made,  and  the  clerk  of  the  board  has  been  directed  to  deliver  it  in 
Iieraoii  to  the  jiidfre  or  cleric  of  said  court,  and  to  report  the  periormance  of  thia  dot; 
to  the  Clii<-f  of  Ordiiaucc. 

"The  bnaid  havinj;  tiiiithed  the  busineaa  before  it  will  adjonm  this  day,  Febroaty  4 
li?(>7,  tine  die. 
"All  (if  which  is  respectfully  submitted. 

(Signed)  "J.  M.  SCHOFIELD,  IfaJ.  Gm'l, 

(s-igni-d)  "JAMES  BARNES, 

(Sigued)  "SELDEN  M.  CHURCH, 

"  Commiariontrt." 

By  section  3  of  the  act  of  Congress  approved  April  10,  18C4,  the  com- 
missioners were  direct e«l  to  report  to  tlie  circuit  court  witbiu  and  for  the 
district  in  wliicli  tlie  lands  taken  ijossessiou  of  by  the  United  States  are 
situated  what  conip<'nsation  fur  the  taking  of  such  lauds  wan  dne  to 
each  claimant ;  and  by  section  1  of  the  same  act  the  circuit  court,  njwu 
the  rettirn  and  examination  of  the  report  of  the  commissiouers,  vas  to 
order  the  sums  awarded  by  the  commissioners  to  be  paid  to  the  claim- 
ants. This  was  done  by  the  parties  concerned,  and  the  circuit  court  for 
the  northern  district  of  Illinois  (Judge  Drummond)  decreed  that  the 
several  sums  awarded  to  the  claimants  be  paid. 

Before  payment  was  made  the  Secretary  of  War  required  that  satis- 
faction should  be  entered  on  each  decree;  that  this  satisfaction  should 
be  recorded  with  the  decree,  and  that  the  United  States  attorney  shonid 
indorse  <in  each  that  such  satisfaction  had  been  duly  recorded.  These 
formalities  were  complied  with,  and  drafts  for  the  respective  awards 
were  issued  from  the  Treasury  iJepartmont  and  sent  through  the  Chief  of 
(.  tdnance  to  (General  Bodman,  for  distribution  to  the  interested  parties. 

Q'he  following  is  a  summary  of  the  awards  made  by  the  cominiRsionen, 
which  Slims  were  ])aid  to  the  claimants  during  the  months  of  May  and 
.lime,  iJSJiT.  together  with  (J  per  cent,  interest  from  the  date  on  which 
the  award  was  made  by  the  commissioners  to  the  date  of  payment: 

Thecitv  of  Boek  Island $14,357  20 

David  B.  Seais 145,  175  00 

( icoige  L.  I )aveiiport  and  sister 40,  740  00 

.Stephens.  I Iiintoon&  Wood 28,  270  00 

Bobeit  Welch 1,300  OU 

Daniel  .Jones 1,500  00 

I'eter  IVtcrson 900  00 

>'els  .lohnson 950  00 

.lames  Uoliiuson 1,200  00 

David  Sears 1, 100  00 

The  town  of  Jloliiie 2,  000  00 

Total 237,49220 
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Chaptee  v. 

ie  hock  island  bridge  vovts  to  the  time  it  was  turned  over 
to  the  engineer  department,  18c7  to  1869. 

lie  cliiiiiiNof  the  Chicago,  Rock  Islnail  and  PbciGc  Railroad  Company  nml  thmrba.ti.'f — 
Tho  cliiini.s  referred  to  the  board  of  coiumiMtionnrti  aud  a  plan  of  adjii«itnipiit  rtiaoiii- 
tnunded — Main  ftsturrs  of  tlie  plan — Text  of  tlm  act  of  Cou^ti'HO  piiaseil  in  order  to 
carry  out  the  plan — Appropriations  by  Congress  in  li^i?  for  the  bridge  and  otfaor 
piirposeg— Gnarant«c  ontevod  into  l)y  the  Chicago,  Rock  Island  and  Pacitic  Railroad 
Company— $500,000  appropriated  for  coniinencins;  the  constriictioo  of  tho  Itridge — 
Contract  made  for  construction  of  ]t\ertt — Letter  of  General  Rudnian  to  the  Cliief  of 
Ordnance — Constrncfion  of  bridge  according  to  proposed  plan  impracticable — Letter 
from  General  Rodman  to  General  Dyer  on  the  «iil)jecf.— Reply  of  General  Dyer — 
O|)inions  of  Judge  Ailvocate-General  and  Attorney-General  in  regard  to  tho  total 
nntlny  of  money  authorized  by  acf«  of  Congress — Transferof  the  work  to  tho  Engineer 
Department  by  the  Secretary  of  War— General  Warren  relieves  General  Rodman  in 
charge  of  the  work — Disappointment  of  General  Riidinan  at  not  being  allowed  to 
tinisli  the  bridge  after  making  all  the  plans  and  estimates  for  it — Lettnr  of  General 
Rodman  t«  Chief  of  Ordnance  in  regard  to  location  of  tho  draw — Resolution  of  Con- 
gress a]iproving  General  Ro4lnian's  plans  for  tho  bridge — Description  of  bridge — 
Railroad  embaukuiont  aud  roadway  across  the  inland. 

TITE   CLAIM  OF  THB  CniCAGO,  ROCK  ISLAND  AND  PAOIFia  BAILBOAD 

COMPANY. 


TLe  clnira  of  tlie  Cliicago,  Rock  Islancl  anil  Pacific  Railroatl  Company 
a  right  of  way,  and  to  ibe  lauds  occupied  by  the  company  on  the 
island,  and  to  the  right  to  construct  bridges  from  the  mainland  to  the 
island  was  based  upon  two  acts  of  the  legislature  of  the  State  of  Illinois, 
(one  dated  in  1847  and  the  other  in  1851,  incorporating  and  anthorizing 
them  to  locate  a  railroad  from  Chicago  to  Kock  Island,)  and  upon  further 
action  of  the  same  legi.slature  in  January,  1853,  creating  the  Railroad 
and  Bridge  Comjiany  a  body  corporate,  with  authority  to  construct  a 
bridge  at  or  near  Itock  Island. 

An  act  of  Congress  of  August  4, 1852,  granted  right  of  way  to  all  rail 
and  plank  road  or  Macadam  and  turnpike  companies  through  the  public 
lands  of  the  United  States,  but  excepted  from  the  operation  of  the  act 
all  lands  held  for  publit;  n.se  by  improvements  thereon,  and  all  o~.her 
lanils  except  such  as  are  held  for  private  entry  or  sale  and  such  as  are 
nnsurveyed. 

It  fcems  to  be  clear  that  the  lands  on  Rock  Island  were  among  those 
exempte<l  from  the  operation  of  the  act ;  but  this  act  of  1852  is  given  by 
Judge  McLean  in  chambers  in  Washington  City, in  1855,  as  a  reiison  for 
refusing  to  grant  to  the  United  States  an  injunction  to  prevent  the  Rail- 
road and  Bridge  Company  from  constructing  their  track  on  the  island 
and  building  their  bridges. 

Further,  it  was  held  that  the  States  have  authority  to  grant  a  right  of 
way  through  j)ublic  lauds  (the  jiroperty  of  theUniteil  States)  within  the 
State;  but  it  is  (juestionable  whether  the  lands  were  then  or  ever  have 
been  since  1816  piil)lic  lands  within  tho  meaning  of  the  act,  and  whether 
the  acta  of  the  legislatui-o  of  the  State  were  operative.  The  motion  for 
an  injunction  in  the  case  referred  to,  however,  was  overruled,  but,  per- 
haps, tnore  ijecause  the  railroad  and  bridges  were  a  great  public  benefit, 
if  not  necessity,  and  an  advantage  to  the  United  States  through  its 
;)roprietorship  in  the  island,  than  from  the  arguments  given.  That  a 
}unection  with  the  railroads  on  the  main-land  through  railroad-bridges 
bnd  a  railroad  on  the  island  was  a  necessary  part  of  the  plans  for  a  great 
arsenal  has  been  felt  aud  understood  from  the  first. 
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The  claims  of  the  railroad  coui|)aii.y  and  Ibe  wants  and  necessities  of 
the  arsenal  were  all  laid  before  the  board  of  coniniisaioners,  and  a  pljin 
was  finally  fixed  upon  which  would  satisfy  the  retjuireineuts  of  lx>th  tbc 
railroad  coiui)any  and  the  United  States.  This  plan  was  drawn  uj>  ami 
approved  both  by  General  Rodinan  and  the  ofticers  of  the  railroad  com- 
pany, and  was  recoiuuiended  by  the  cominissiouers,  and  is  n'^en  in 
their  rejwrt.  The  main  features  of  this  plan  were  that  the  raili 
pany  should  give  up  their  old  rijjht  of  way  across  the  island  atn. 
their  track  and  bridges ;  that  a  new  bridge  should  be  bnilt  at  the  extreme 
west  end  of  the  island,  the  cost  of  which  should  be  borne  jointly  by  tLe 
railroad  company  and  the  United  States;  and  that  the  railroad  company 
should  have  a  right  of  way  over  that  bridge  and  across  the  west  end  0/ 
the  island. 

The  liridge  and  track  across  the  island  were  to  be  so  constracted  a8to 
fulfill  the  requirements  of  the  railroad  company  and  be  out  of  the  way 
of  the  improvements  i)roposed  by  the  Government,  and  at  the  same 
time  admit  of  connecting  an  arsenal  railroad  with  the  railroad  cunipany't 
track,  and  fulfill  the  requirements  of  the  arsenal  in  this  respect. 

The  recommendations  of  the  board  of  commissioners  were  approved 
by  ihe  Chief  of  Ordnance  and  Secretary  of  War,  and  the  legislation  oeo- 
essary  for  carrying  out  the  plans  was  requested  of  Congress. 

The  following  act  of  Congress  was  passed  for  this  purpose: 

Chapteb  141.— (Approved  June  27,  186C.) 

AN  ACT  makiog  forlher  proTistons  for  tbe  catabliahtnent  nf  aji  armory  and  aneoAl  of  ooniUmstiM 
deiKiHit,  nud  rt'pair  on  Ruck  Iiilaiid,  \u  the  Suto  of  Illluois. 

That  the  Sporetary  of  War  be,  and  i»  hereby,  arithorizwl  and  direcU-d  to  ehaiij;*,  Sx. 
and  establish  the  positiou  uf  the  railroad  ucrogs  Ruck  Island  and  tbe  brid'jc  :ii'i<^  ;2r 
Mississippi  River  at  aud  uu  the  islaud  ul'  Ruck  Island,  so  as  bent  to  .> 
piiriKists  of  the  Governiueut  in  its  ucciipaucy  of  said  island  fur  militar,. 
It)  order  to  effect  this  ho  is  authorized  tu  ^raiit  to  the  railroad  coiiipaoj  u  , 
location  and  right  of  way  on  and  across  Rock  Island,  to  bo  lixed  and  div.i 
him,  with  such  quautity  of  land  to  be  occupied  and  held  by  the  conipri"'    ■ 
piiriioses  as  may  be  nece-ssaiy  therefor,  and  that  the  said  graut  and  i 
on  such  teiMis  aud  conditions,  previously  arrauj^ed  between  the  Seciot^r 
the  companies  and  parties  in  interest,  as  will  bcsteSeut  and  secure  tbe  purpuim  ot  tlio 
(Jovernineiit  in  oocupyinj;  the  island. 

8i:c.  2.  That  the  Secretary  of  War  be,  and  is  hereby,  authorized  to  gi  . 
cotnpauie« und  parties  iu  interest  such  other  aid,  pecuniary  orulherwiso,  tov. 
ii'g  the  chanj;e  in  the  present   locution   of  their  road  and  bridge,  a^'i    • 
thereon  a  waf;"n-roiul  for  the  use  of  the  Government  of  the  United  St 
said  isluiiil  with  the  cities  of  Davenport  and  Rock  Island,  to  be  so  coi. 
materially  to  interfere  with,  obstruct,  or  impair  the  uavi);ati'<u  of  the  Mi  Hj 

UM  may  be  Judged  to  be  fair  aud  equitable   by  tha  board  of  oummissin 
under  the  act  of  April  nineteenth,  eighteen  hundred  and  sixty-four,  entiti.-d  "An~i 
in  addition  to  an  act  for  the  establishuient  of  certain  arsenals,"  aud  may  be  uppr»v<4l 
by  him. 

Skc.  3.  That  the  provisions  of  the  act  approved  April  nineteenth,  ei;L;htccu  bnadt< 
and  sixty-four,  entitled  "An  act  in  ailditiuu  to  an  act  for  the  establishiuent  of  c«na 
araeDals,"  be  so  extended  as  to  include  the  small  islands  contiguous  to   Ruck  '. 
aud  known  as  Beuhain's,  Wilson's,  and  Winnebsvio  Islands. 

Skc.  4.  Tliutthc  following  sums  be,  and  they  are  hereby,  appropriated  ont  of  t 
iiione^'  in  the  Treasury  not  otherwise  appropriated,  for  Ruck  Island  araeaal,  to  Im  ap^ 
plicul  as  follows,  viz;  T 

To  liquidate  clsiius  for  property  in  Beuhain's,  Wilson's,  and  Winnebago  I-:  1 

fur  property  iu   Rock  Isliind  which  has   been  taken  in  pursaance  of  law  fm  > 

purposes,  two  hundred   and  ninety-three  thousand  six  huudred  dollars,  or  ■«>  uitit:ii 
thereof,  and  no  more,  as  may  be  necessary  to  pay  the  respective  claimants  such  ntnoniiM 
as  may  be  reporte<l  by  the  board  of  cuiumissioners  aulhurized  by  the  act  of  A 
teentli,  ei);hteeu  hundred  and  sixty-four,  aud  ordered  by  the  United  States  i-i  i 
to  pe  jiaiii  til  each. 

To  secure  water  at  the  bead  of  Rock  Island,  one  hundred  tbunsand  dnllors. 

To  erect  store-houses  fur  the  preservation  of  arras  and  other  inanitiuas  of  war,  and 
to  establish  communication  between  Rock  Island  anw^nul  and  the  cities  of  Oaveupon, 
Iowa,  and  Rock  Island,  lUinoiB,  one  hundred  thousand  dullurs. 
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In  1807  tbe  following  act,  muking  an  appropriation  for  the  bridge  and 
for  other  purposes,  was  passed  : 

Chapter  170.— (Approved  March  2, 1867.) 

IA3H  ACT  maklDg  appropriatioiw  fnr  the  Rupport  nt  tbe  Army  forthe  year  finding Jnao  tbirtUtb,  eight 
_  een  bUDdrw)  and  •Ixt) -oigtit,  uiil  for  other  parpoiteii. 

VSectiun  1.  For  repairs  And  iuiprovemonteof  nrmoneg  and  nrfwoals: 
B  Fur  artuuiy  iiiid  anteual  at  Ruck  lalaud,  Illiuoia,  six  huodrnd  and «ii;ht}'-8ix  thousand 
Pre  bnodrod  dolliira. 
For  l.lio  erm-tiuii  of  a  bridge  at  UncM  Inland,  lllinoiB,  as  ri'cotnrapnded  liy  the  Chief  of 
Ordimitce,  two  biimlrud  IhoiiHaiiddollai-K:   I'roriiled,  That  the  owucjrulijp  of  Hnid  hrul;.je 
hIiuII  liti  and  rtmiuiu  in  thit  United  Stat4-«,  uiid  tho  Kocic  Inland  and  Fuc-itii:  Knilmnd 
Coiiipuiiy  hIiuII  havi!  the  rit;ht  nf  way  over  Mii<1  l>ri<lf;>'  lor  all  purposes  of  transit  iicroNa 
tlio  island  and  river  npou  the  condition  that  thu  !<uid  company  nhull,  bt-forn  any  tnonoy 
is  expended  by  tbe  Govornuient,  aKreo  to  pay,  and  shall  seen  re  to  the  (Jtiit«ii  States, 
first,  half  of  the  cost  of  said  bridge;  and,  secund,  half  tbe  expenses  of  koupioK  said 
d^'j  in  repair;  anil  n(Hin  gnaranteeing  said  conditions  to  the  satisfaction  of  thx  Sec- 
iury  of  War,  by  coutruet  or  otherwise,  tbe  said  company  shall  have  the  fiee  use  of 
id  bridge  for  purposes  of  transit,  bat  without  any  claim  to  uwuersbip  thereof. 

lu  ISGS  the  following  resolution  of  Congress  was  passed  to  amend  the 
foregoing  act : 

Resolution  No.  60.— (Approved  July  20,  1808.) 

JOIKT  iUCSOLDTION  in  relation  to  the  Bock  Uland  bridge. 

That  the  act  of  Confrresa  making  appropriations  for  the  gnpport  of  the  Army  for  the 
'car  endinj;  June  thirty,  eighteen   hundred  and  sixty-eight,  and  for  other  purposes, 
.ppriived  Marth  two,  eighteen  hundred  and  sixty-seviii,  l)e,  and  the  same  is  hereby,  so 
niende<l  as  to  authorize  and  dirwt  the  Secretary  of  War  to  order  the  commencement 
of  work  on  the  bridge  over  the  Mississippi  Uiver  at  Rock  Islanil,  to  oouueet  the  said 
island  with  the  citil^s  of  Davenport,  and  Rock  Island :  Vronthd,  That  the  ownerohip  of 
said  briilge  shall  lie  and  remain  in  the  United  States,  and  the  Rock  Island  and  Pacilic 
Railroad  Company  shall  have  the  right  of  w,ay  over  said  bridge  for  all  purposes  of 
transit  across  the  i.^^land  and  river,  upon  oonditiou  that  tbe  said  railroad  company  shall 
]i(iy  to  the  I'nited  Stales,  lirst,  ball  of  the  cost  of  tbe  superstructure  of  the  bridge  over 
the  main  channel  and  half  the  cost  of  keeping  the  sunie  in  repair,  and  shall  also  build 
at  Its  own  cost  the  bridge  over  tbat  part  of  the  river  which  is  on  the  e:wt  side  of  the 
island  of  Kock  Island,  and  also  the  railroad  on  and  across  said  island  of  Ruck  Island  ; 
id  upon  a  lull  comtiliance  with  th(^se  conditions  said  railroad  company  shall  have  the 
ie  of  said  bridge  for  the  purposes  of  free  transit,  hut  without  any  claim  t,o  the  owuer- 
ip  thereof;  and  said  railroad  company  shall,  within  six  months  after  said  new  bridge 
is  ready  fur  use,  remove  their  old  bridge  from  tbe  river  and  their  railruail  track  from 
t«  present  location  on  tbe  island  of  Rock  Island:  And providid  further,  Tbat  the  tiov- 
rnuieut  may  permit  any  other  road  or  roads  wishing  to  cross  on  sairl  bridge  to  do  so 
7  P'Kving  to  the  parties  then  in  interest  the  proportionate  cost  of  said  bridge;   but  no 
surli  jiprmission  to  other  rnadh shall  impair  the  right  hereliy  granted  to  theCbii:ago,  Rook 
Island  and  I'acilic  Railroad  Company,  and  that  the  total  cost  of  said  bridge  shall  not 
imi'imI  the  eslim  ite  made  by  the  com  uiissioiiers  appointed  under  the  act  approved  Juno 
I  "  I  iiiy-»eveu,  eighteen  huudied  and  sixty-six  :  .liid/jroridfd  also,  That  in  no  case  shall 
til'-  expenditure  on  tlie  part  of  the  United  Slates  exceed  one  million  dollars. 
Skc.  'i.  That  in  case  the  Ruck  Ul.and  and  Pacific  Railroad  Coiupany  shall  neglect  or 
il,  for  sixty  days  after  the  passage  of  this  resolution,  to  make  and  guarantee  the 
'agteeinent  speeitied   in  the  act  of  appropriation  aforesaid,  approved  March  second, 
eigbleen  hundred  and  sixty-seven,  then  the  SecreL-wy  of  War  shall  be,  and  is  hereby, 
aiilborizeil  and  refjnired  to  direct  the  removal  of  the  existing  bridge  and  to  direct  the 
conslruction  of  the  bridge  aforesaid,  and  expend  the  money  jippropriated  for  tbat  pur- 
pose in  said  act ;  and  the  said  Rock  Island  and  Pacitic  liuilro.td  Conipuny  sh.ill  not  have, 
acquire,  or  enjoy  any  right  of  way  or  privilege  thereon,  or  the  use  of  siiid  bridge,  until 
tbe  agreement  aforesaid  shall  be  made  and  guaranteed  according  to  the  terms  aud  con- 
ditions of  said  act  of  appropriation. 
r  All  acts  or  parts  of  acts  inconsistent  with  these  resolutions  arc  hereby  rniienliid. 

Suf.  ;i.  That  any  bridge  built  under  the  provisions  of  this  resolution  shall  be  con- 
structed so  as  t«  conform  to  the  rei|uirenieiils  of  section  two  cd'  an  act  entitled  ''Aq 
act  to  authorize  the  construction  of  certain  bridges,  and  U)  establish  thcui  as  post- 
roads,"  approved  July  tvrenty-tUtU,  ei{;hteeu  hundred  and  sixty -six. 
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In  accordnnco  with  the  reqnirements  of  the  act  of  Jane  27,  1866,  the 
following  i^iiamntoe  was  entered  into  between  the  railroad  (sompaayand 
the  Secretary  of  War : 

(Itiaranlre  hy  the  Chlcatio,  Itot-i  Inland  and  Pacific  Railroad  Compani/  to  fulflll  He  eonii- 
(i(iii«  riii«ired  by  law  in  reijard  to  the  construction  of  a  bridge  at  Bock  Iiland,  IlliaoU, 

AVhoroas  liy  an  nc-t  of  C»ii));re!«  of  the  United  States  of  America  entitled  "Ad  act 
iiinkin^ further  provision  for  tlip  ostaltlishnieut  of  an  armory  and  arsenal  of  oon8t^l^ 
tion,  dopoxit,  and  repair  on  Rock  Island,  in  the  State  of  Illinois,"  approved  Jane2i, 
IStiii,  it  is  onactvd  iw  follows,  viz : 

"Tliat  tin'  Si'cretary  of  War  l>e,  and  is  hercliy,anlliorized  and  directed  to  change,  fix, 
and  I'stnltlish  the  position  of  the  railroad  across  Rook  Island,  and  the  brid)^  aeioN 
the  Mississippi  River  at  and  on  the  island  of  Roek  Island, ho  as  best  to  accord  with  the 
purposes  of  the  (iovernni<-nt  in  its  oeonpaney  of  said  island  for  military  purposes;  ud 
in  order  to  i'tVe<-t  this  he  is  anthorized  to  i;rant  to  the  railroad  company  a  permanent 
location  and  x\f}\X  of  way  on  and  across  liock  Island,  to  be  fixed  and  deaij^nated  by 
liim.  with  snch  <|uantiiy  of  land,  to  Im>  ocrnpicd  and  held  by  the  company  for  railrosa 
pnrposcs,  a'<  mar  be  necessary  therefor,  and  that  the  said  grant  and  change  be  msde 
on  sMch  terms  ami  conilitions  jirevionsly  arranged  lietween  the  Secretary  of  War  and 
the  companies  aixl  parties  in  interest,  as  will  best  etfect  and  secare  the  imrpoaee  oftbe 
(iovernment  in  .icciipyin};  the  island. 

"•Jiid.  That  the  Si<cretary  of  War  be.  ai\d  is  hereby,  authorized  to  grant  to  theeom- 
panics  ami  parlii's  in  interest  such  other  aid.  pecuniary  or  otherwise,  towards  effecting 
the  ch:iti;:e  in  the  pre«eiit  l<>cat!oii  of  their  ntad  and  brid^te,  and  establishing  thereon 
a  «ai;oM-i'oad,  for  the  n>e  of  the  (iovcrnmenr  of  the  United  States,  to  connect  said 
i-land  with  the  cities  of  P.ivenport  and  RiH*k  Island,  to  lie  so  constructed  as  not  ma- 
terially to  iiilen<Te  »ilh.  oUstrnct.  or  impair  the  navigation  of  the  Misaissippi  Birtr, 
as  m:iy  be  a<l.jii<l:;ed  to  be  fair  and  ri)nital>le  by  the  board  of  commissioners,  anthoriztd 
under  the  act  of  Aoril  1!>.  IHM.  eniitlcil  'An  aet  in  addition  to  an  act  for  the  estab- 
lishuicut  of  ccrlaiu  arsenals,"  and  may  be  approved  by  hiin;'' 

Aiul  whereas  s;ii<l  board  of  cominissiiuiers,  in  a  report  '■spon  the  matter  of  th* 
railii<;\d  anil  luiil^c  across  K...'k  Island  and  the  Mississippi  River,  under  thedateof 
I'cbui.in  V'.  l"-!"'?.  ailopie.l  a-iil  rci-oui!i<euded  the  t'oiiowiiij;  pnipositinus  an  to  the  kind 
of  n,i<;<Mi  road  thai  should  be  csiablished.  and  the  anuMint  and  kind  nf  aid  that  sbonM 
t'airi\  and  ei|niial>l\  be  jirantcd  by  the  Goxernnuni  towards  effecting  that  object, to 
w  It : 

•■  The  <5overiiutcui  to  bni'.d  i>ver  the  main  c^av.ne!  of  the  riror  an  iron  draw-liridjCf, 
in  acoiilauce  n  ilh  the  .•.>i,lilio;is  prescri'.>ed  iv,  ;he  a. !  of  Congress  of  July  23,  liWii: 
tlicfiamelo  Iv  of  proiici  l>irad;h  tor  a  .Io.i".>'.,-  ti:uk;  the  w.au^n-way  to'be  planted 
bigli  euouiih  t  <  Ic.ixc  the  iowev  cii.>r.i  :or  a  ra;'.r<'a,i-track.  The  Government  to  give 
the  i-.i!ui>.i!i\  t'le  u!;Ii:  .>f  »:i\  oviT  this  b;;i'..;e  a:.d  aorv»ss  the  island,  apon  the  par- 
uienl  ol  hall'  the  ,,<>;  of  ;:-.e  s;i]i,-,s;rm  tare  of  the  bridge,  the  bridiji'  to  be  built  with 
•Ine  repaid  ;.<  e<o"i>-ii> .  li.iMii::  rci<  lence  tt>  s;rc:!s;;h  and  durability.  The  company 
to  ha\c  li\e  \cais  l;.'-.ii  .l.i;-.i;:>i\  Ui.  I-iiT.  in  whi.  !<.  :a<  counort  with  the  new  bridf^, 
ard  i.>  tv;r.>\e  its  ;>!■.».;-(  tia,  k  ai  ivss  the  island  a^^i  the  old  bridge  and  piers  from  tbe 

;o:i-«a>s  !  >r  the  ase  of  liovvrnuient  throngb 

a-'.d  r.'::Mve.  a,*  far  a«  prsirticable,  pmient 

:s'!.i;-.t".  av..i  city  of  R<X'k  Island;  the  Govetn- 

'.if  1 1  a,  1%  of  tV.e  0  nnpany  such  i>iil«  track*  n 

id  at  S.I,  1:  '■•  '.uts  as  the  Ordnance  Department 


iii:ru  .h.!;!;-, " 

I'll.'  1  .viiiMi-.x  t.>  o:>c:;  wa^ 

(luiv  |>i.-so;,i   e 

■iibi-.K-;  i:'.!  ••!'.  t'lc  isla-i.i 

ol<sH,.,l'.-s  |,> 

w. )!.•>.    l!:>;Vi   I'l  :n,-c:-.  li-.i- 

r.iciil  i.>  '.".  n  .-  \ 

:.'  1  i;li:  l.>  .■.>!1M  1 :    »-.i!l  1 

iv.a\  *^   »'.is.v,si 

1.-.  i/r  riiiic.'.  >;.i:<-s.  and 

nia>  s, ".. ,  i  ." 

\;-.".  « ;•.!■,>  is 

t'".^  1^*  '.ef  0{"  l^;-.'.;*!i'.'..';^.  |\:' 

tV.e  S,-.  1-,  ;»i\  ,- 

\\  .r.,.:.l!e.i  re;«l.;;,;v  ».  ;■» 

of  (V,  Si  ,',  ;<,\i 

■.■.",  .'1  1  .>iir.;i:ss. .>:•.,  ;>  •.•,•>■,■.,. 

is'a- d  a:..'.  ;V- 

.>;  .'Vce  a.  ross  i^.-   >;  ss;ss.j» 

,■•'   w  a>    a.  v<'»s> 

r:c  is'.a.'.l.   a;-..'.   : '.  <■   >,•■  .; 

w  1,-,  V  rr.-.v    ;,-. 

.  i;aii'»:i.  s.*  a:"''.'  •  ^x  .•.'  ^\   ; 

's  ;.',i,.,  ;'s;,s'/,  a 

-.."i  liciv  laK.  ■..  ;.»  ;>.■   i'  !■  ;v 

ev . !  M  ii.>r-»?^^:ieriil  A.  B.  Dyer,  in  a  report  to 
■•■.  api>-.-.'\  :•.!  the  foregoing  reooniinendationi 
'. !','.::  the  °.ts\'):io-.i  of  the  railroad  across  tbe 
•; ;  K-.x  <-T.  I  lie  jjraiiting  of  a  permanent  rlgbt 
1  .=,  .■'■-.■i',.-..Me7  of  the  bridge  to  be  etectrd; 
Vr-  0!-.-.i  f  ei  I'rdr^auoe  and  adopted  by  him, 
•.V,.-  ,o-.,.:a;;.  vi  of  that  oflicer  to  which  refer- 
s,.-.,.-.,  .1-,  tVi    a.  I  ,•!  V  .■•:  j,rf>>  of  March  2,  l!««>7,  hereinafter 

•si  s.■.;;.^•.,  .-;  ;:;,    ,i, :  .-f  Co:ii;rfs,s  entitled  "'An  act  making 

,'.':i  ■>:  ;'•,    v..  X  1..I  1   <  x.ay  .rding  .lune  »».  1:<C8,  and  for 

Ma.-,  ;•■  0.  ".•»,:*   il-i-v  :s  .',-..!ir.xpnaiiHl  "for  the  erection  of  a 

.  V  Is  ii,,'.   !.;•,•  .'.s  ;is  •.,•,•,.:  :i  1 ;  ,',tsl  Vx  the  Chief  of  Orxlnance,  two  hun- 

f  ssM  bi:dg<' shall  be  and  remain 
0  Karirv\ad  Company  shall  hare 
:)::v.t  acTos»  the  island  and  river, 


:w   ;■,.,•,. ■ 

:  i  1  ;  t  .«S1 

\"  -w  ■■'■: 

■-"    'il-si 

Vk    Is-.l. 

.;  a:-.-  r 
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pon  tlic  condition  Ihot  the  said  coinpany  shnll,  l>efor«  nny  money  i«  expended  l»y  the 
GoviTiiiiieiit,  a^i'i'e  to  pay,  ntiil  kIiuU  tucure  to  ihu  L'nitcil  8tali-8,  tiiat,  ball'  tin-  cnst  of 
Diiid  l>i'irl);i>;  auil,»e4;otid,  half  tli<<  i<.\|hm1!Ii'h  of  k<-u|iiii|{  bnld  l>riil;;e  in  I'upuir;  iirid  npou 
guaruiileeini;  Haid  couditioua  to  tlip  sutisfactiou  of  I,  hn  See  re  tiny  of  War,  liy  coiitracl; 
or  otherwise,  the  Buid  coinpnny  Hhiill  huve  the  fr«e  n»e  of  Ruld  liridgu  lor  purposed  of 
r»n«it,  I'lit  without  uuy  claim  to  owiierxhip  thereof;" 

'And  wherena  by  a  Joint  reBolnlioii  of  the  CoMKrens  of  tho  United  States  "in  rela- 
on  to  the  Ruck  IsUind  hridfje,''  iipprovod  July  20,  A.  I).  Itftia,  it  was  provided  08  fol- 
h: 

lie  it  molrrd  b<j  the  Senate  and  Haute  of  Rrprctemtalieen  of  the  United  Statea  in  Cimgreu 
a»»riiihleil,  Tliat  tlie  act  of  Conjjreis*  niukiun  appropriations  for  the  support  cf  the  Army 
for  the  year  ending  June  30,  lH(i-',  and  for  otiier  pnrposes,  uppruYed  jluroh  i,  l"<ti7,  be, 
and  the  same  ia  hereby,  so  amended  r8  to  authorize  und  direct  the  Secretary  of  War  to 
oKlei  the  cummenc^ement  of  the  work  on  the  liriilye  over  llie  MiHNi»<<ippi  Kiver  itt  Itoclc 
litland,  to  connect  the  tmid  inland  with  the  citim  of  Uavenjiort  And  Uoek  Island;   /Vu- 
ri(/rrf,  That  the  ownership  of  said  biid^e  shall  b«  and  remain  in  the  I'nifiKl  Stftie«; 
and  the  Roek  Inland   and  Pacitic  KailriNid  L'oinpniiy  nhall  hare  the  ri^lit  of  way  over 
said   bridge  for  nil  purposes  of  trannit  across  the  island  and  river,  upon  condition 
that  the  said  railroad  company  shall  pay  to  the  United  .States:  first,  half  of  the  cost 
t  the  superstructure  of  the  bridge  over  the  niuin  channel,  and  half  the  cost  of  keeji- 
IK  the  same  in  repair,  and  shall  also  build  at  its  otvn  cost  the  bridge  over  that  part  of 
\u-  river  wliieli  is  uu  the  east  side  of  the  island  of  Rock  Isliinil,  and  also  the  rnilmad 
on  and  across  said  island  of  KiH-k  Island;  und  upon  a  fnll  compliance  with  these  con- 
ditions said  railroad  company  shall  have  t  he  use  of  said  bridge  for  the  pur]>oses  of  free 
Hiisit.  bnt  without  any  claim  to  the  ownership  thereof;  and  saiil  railroad  company 
nil  within  six  months  after  said  new  brid(;c  is  ready  for  use  remove  their  old  bridge 
oiu  the  river  and  their  railroad-truek  from  its  pnaent  location  on  the  island  of  Kock 
Island:  And  proriiUd  fiirthi-r.  That  I  lie  agreeineiit  may  jwrmlt  any  other  road  or  roads 
wisliin);  to  cross  on  said  bridge  to  do  so  by  payinj;  to  the  parlies  then  in  interest  the 
proportionate  cost  of  said  bridge  and  securing;  to  he  paid  its  pro]>ortionate  cost  of  keep- 
lug  the  name  in  repair,  but  no  such    permission  to  other  roads  shall  impair  the  right 
ireliy  granted  to  the  Chicago,  Rock   Island  and  Pacitio  Uuilrnad  Company,  und  the 
ilnl  cost  of  said  bridge  shall  not  excec^d  the  estimnin  made  by  the  commissioners 
ppoiuted  under  the  act  approved  June  twenty-seven,  eighteen  hundred  and  sixty-six  : 
And prorided  alno,  That  in  no  caiie  shall  theex|>euditure  ou  the  part  of  the  United  titates 
;ceed  one  Diillion  dollars. 

"  Skc.  2.  Jnd  be  it  further  reiolred.  That  in  case  the  Rock  Island  and  Pacillo  Railroad 
bnipuny  shall  neglect  or  fail  for  sixty  days  after  the  ]>as«uge  of  this  resolution  to  make 
and  guarantee  the  agreement  specitied  in  the  act  of  appruprialiou  aforesaid,  apiiroved 
March  second,  eighteen  hundred  and  sixty-seven,  then  the  Secretary  of  War  is  hereby 
authorized  and  required  to  direct  the  removal  of  the  exisliug  bridge  and  to  direct  the 
ooustrnction  of  the  bridge  :iforesaid,  and  expend  the  money  appropriated  in  said  act  f 
and  the  said  Ruck  Island  and  Pacitic  Kailrond  Company  shall  not  have,  a('i|Uire,  of 
enjoy  nny  right  of  way  or  privilege  thereon,  or  the  use  of  sold  bridge,  until  the  agree- 

IDient  afuresHid  shall  be  made  and  guarautced  according  to  the  terms  and  conditions  of 
^id  act  of  uppropriatioa.  All  acts  or  parts  of  acts  inconsistent  with  these  resolutions 
Ire  hereby  repealed, 
i  "  SliC.  3.  And  he  it  further  renolred,  That  any  hridge  bnilt  under  the  provisions  of  this 
hsolutiuu  shall  be  constructed  so  as  to  confoim  to  the  reijuireuients  of  suction  two  of 
M  act  entitled  'An  nut  to  authorize  the  construction  of  certain  briilges  and  estuhlisU 
Birui  as  |H>st-roads,'  approved  July  twenty-lifth,  eighteeujbuudred  and  sixty-six:" 
f  Now,  therefore,  for  the  purpose  of  carrying  into  full  effect  the  provisions  of  the  sev- 
eral laws  aforesaid,  aiid  for  the  considerations  hereinafter  set  forth,  the  Chicago,  Rock 
Island  and  PaciUc  Railroad  Company,  by  John  F.  Tracy,  its  president,  who  is  duly 
authiirize<l  and  em)>owered  by  the  said  company  to  bind  the  same  herennto,  hereby 
covenants  and  agrees  witlj  the  United  States  of  America,  hereinafter  represented  ill 
Ihis  behalf  by  .John  M.  .Sehofield,  .Secretary  of  War,  as  follows: 

■  First.  The  said  company  will,  at  its  own  expense,  relocate  its  railroad-track  across 
■le  island  of  Rock  Island,  upon  such  line  a^  may  be  there  designated  by  the  Secretary 
n  War  in  puriniance  of  ihe  act  of . June  "JT,  18I)G,  above  cited  ;  and  the  Secretary  of  War 
■ball  grant  to  said  company,  upon  the  line  so  designated,  a  permanent  Inoatiun  anil 
Wght  of  way,  of  a  width  to  be  fixed  by  him,  with  such  quantity  of  land  to  be  occupied 
and  held  by  the  company  for  railroad  juirposes  as  may  bo  necessary  for  the  convenient 
construction  of  its  track  and  the  passage  of  its  trains;  which  grant  shall  uot  authoii/.e 
be  company  to  erect  any  structures  upon  the  land  so  granted  except  the  railroiul-tracks 
pe<^essarv  for  its  business,  nor  to  use  .said  land  for  other  purjioses  than  the  construction 
Itnd  keeping  in  repair  of  its  necessary  tracks  and  the  passage  of  its  trains;  and  the 
United  .States  shall  have  the  right  to  connect  with  the  track  of  the  company  upon  saiil 
ijilaud  such  side  tracks  as  may  be  desired  for  the  use  of  the  United  States,  and  at  such 
kiut  on  said  island  as  the  Ordnance  Uepartuient  may  select. 
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Si'ciitid.  Siiid  wiinpany  will,  at.  Ite  own  cost,  construct  that  piirt  "^  ''•■  ' — i— •- ^• 
Iiect  llir  Ulaiiil  with  tlm  citiea  ul'  l>iiven|iOi't  ami  Kock  IsIhihI,  wIip 
ol  l]ie  jnIuiiiI  :  t^)  liM  iif'xiKili  uliuructer  iiikI  to  lio  built  iiiHUuh  iiiiimk 
upon  bi'tWDrii  ilie  ouid  coiiipuiiy  anil  the  iSerretitry  of  War,  the  8Auie  ti>  bu  cmniiicb 
la  hooii  as  tlmt  portion  of  mil<i  liriilgw  on  wi-st  Ma  of  the  inlaiiil  is  <:«>ii>p)<>t-f<1. 

Third.  The  company  shall,  on  the  lirst  clay  of  , January,  A.  1).  1    ' 
enimpiit  of  the  rnit«<l  States  one-hall   the  cortt  of  the  sopcrstni 
of  isaiil  hriil^e  whieh  i»  to  he  built  hy  the  Government  of  the  Uiiu.  .; 
main  ohaiiml  of  said  river:  I'mriiltii,  That  the  aj^Riegate  cost  of  I  ho  ^ 
not  exeecd  twelve  hundred  and  ninety-six  thooMind  two  hniidrud  »nil  i 
Iar»  and  eleven  couttt,  the  iMtiinat^e  of  the  same  made  hy  the  coniiiiiiuioiiui'8  uufi 
under  the  Met  approved  Jnue  27,  IrMHi:  And  tiroridcd  further,  That  thi?  8ui«l  liridci 
he  eoinpleti'd  in  hiich  njanner  as  to  afford  a  safe  and  proper  crowiiiy;   I- 
truiiiH  of  miid  uonipuny,  oud  in  ttiub  manner  that  the  riiilroail  of  xaiil  • 
connected  iherewilh  hy  HnitJihlc  and  practicable  euihnnknieuts,  before  t.iv   .. 
luted  t<p  be  paid  herein  by  Kaid  company  to  the  United  Staten  »hall    Imiooh 
payable  :  And  proriiUd  further,  That  the  said  hrid);e  shall  he  bnilt   upon   u 
Ujn'eeil  upon  between  the  said  company  and  the  Secretary  of  War ;  ur,  iti  i 
nre  to  make  such  a|;reeiDent,  the  point  in  coutroversv  ttball  tw  tinitlty  i1i!t> 
one  conijietent  engineer,  to  be  appointed  hy  the  Secretary  of  War,  aud  one    ti>  I'c  ji" 
pointed  hy  the  !taid  company,  lhe.se  two  tochoo«e  a  third,  in  caae  of  their  <1  isajG^renmiuiU 
to  act  an  nnipire. 

Konrth.  The  lInil<Ml  States  .nre  to  keep  said  hrid;;e  in  rep.'kir.  and  the  said  cnnipAOT 
ajtrecB  t*(  forevex  pay  one-balf  of  the  co«t  thereof,  from  time  to  time,  as  tli«  lutmc  kbtli 
accrue ;  hot  the  filcepern  and  rails  are  to  be  put  down  upon  the  hriilt;o  aiid  kept  in  rcp'it 
at  the  expense  of  the  ruilriiad  company,  without  cost  to  tbe  ITuited  8Mitcti,  who  will 
make  all  repairs  to  the  wai;on-roud  without  cutit  to  the  company. 

Kifih.  Tbe  Naid  compatiy  a>;ree«  to  relocate  the  track  acroii.i  said  islrinil  nnd  to  n- 
in<ivu  its  present  luidge  across  the  main  channel  of  xaid  river  wesiof  luiid  island  nitlut 
six  months  after  the  completion  of  the  said  new  brid|re  ready  for  wm. 

In  witness  whereof,  these  presents  are  sijjned  by  the  Secretary  of  War,  on  hch.ilf  •< 
the  Uuited  States,  and  by  .John  F.  Tracy,  president  of  the  Chicago,  Roolc    1 
Pncilic  Railroad  Company,  he  being  thereto  lawfully  authorized,  aud  tbe  r, 
company  hein;;  hereunto  affixed. 


[SKAL  Ul-"  1IIK   WAIt   I>1CPAKTMEST,   U.   8.' 

J  SKAL  <iF  riii:  CHICAGO,  iiock  islaki 

\  AKU  fACiriC  UAIlJtOAD  UO. 


r,  u.  8.1 

iSLAKU  # 
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Attest: 


.1.  M.  SCHOKIKU). 
JOHN  K.  TfJiV 
Preiident  Chicago,  />'  > 
and  t'„ 
EBKNKZEK  COoK. 
Heerttanj  of  C,  li.  J.  ,|-  P.  U.  H. 


An  iict  i)f  Congress  approveil  March  3, 1869,  appropriated  <iJO0,*H»n 
for  tbe.  eoii.slrucliKii  of  tiie  bridge. 

DtuiiiK  tbo  year  l(St»9  Cienenil  Kotliiuin  made  careful  surveys  ot     • 
bed  of  the  liver,  uieasiiretneiittt  of  the  velocity  of  the  ciirreut'ac  d;:"' 
eiit  stages  of  the  water,  and  determined  upon  the  mtcs  for  the  a 
nientH  and  pier.s,  and  on  the  9th  of  June,  18G9,  made  a  contract  ^u,, 
MeHsrs.  Harvey  &  Livesey  for  the  construction  of  the  luasoiiry  pietf*.* 

On  the  ]8th  of  Marcli  (ieneral  Rotlman  wrote  to  tlie  Chief  ftf  f  t    ' 
and  requested  tliat  the  money  appropriated  for  tlie  hridfje  (-tTo' 
phtced  at  his  disposal,  and  that  advertising  for  proposals  for  n. 
&c.,  to  construt.'t  the  bridge,  lie  dispensed  with,  and  that  circul;: 
be  athlressed  to  the  i»riiicipai  bridge-dealers  instetid.    This  rt>ii 
made  in  order  to  save  the  time  that  would  be  conHumetl  iti  a<l\ 
which  would  peihaps  prevent  the  completion  of  the  bri<l{;e  (lunn<;  llie 
sea.son.     tie  also  reqtieated  authority  to  employ  »  competent  bndRf 
engineer. 

This  letter  was  laid  before  tbe  Secretary  of  War,  who  approved  of  all 
the  re(]|ui>sts  made,  except  that  with  reference  to  omitting  to  advertise 
for  projwsflls. 

*  This  contruol,  record  of  surveys,  and  all  drawings  and  pa|ier»  relating  to  tlie  Unde* 
were  turned  over  to  the  Engineer  Uepariment  hy  Ooneral  Rodman  in  .Inly,  l»>"'i,  >'i 
uhedieuce  to  au  order  of  the  .Secretary  of  War,  and  have  not  b.ren  returned.  1  ran""' 
thiircfore,  n'tvn  a  full  account  of  the  work  done  to  prepare  for  the  cunstriiotloD  ui  lO' 
bridge  before  the  work  was  turned  over  to  the  Engineer  Uepartmeat. 
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By  referring  back  to  tbe  report  of  the  board  of  coinmissioners  and 
the  acts  of  Congress  based  ujkiu  tbe  same,  it  will  be  se^n  that  tbey  con- 
jio plate  the  construction  of  a  bridge  wide  enough  for  a  double  track 
_lilway,  and  tlie  pbiciu;;  of  the  wagou-roail  above  tlie  railroad,  and  limit 
positively  the  tot^d  cost  of  the  bridjje  (iiicludiag  the  share  to  be  iMiid  by 
I  the  railroad  company)  to  one  ndlliiin  (lobars. 
^■General  JJodnian  I'outid,  subsequently,  that  tbe  bridge  conid  not  bo 
^Huilt  as  proposed  with  the  amuuut  of  money  specitied,  and  recoaimeudoil 
^B  change  ot  plan. 

^V  This  led  to  a  good  deal  of  correspondence  with  the  Chief  of  Ordnance 
and  the  Secretiiry  of  War,  and  as  it  is  believed  that  this  was  partially, 
if  not  wholly,  the  cause  of  the  transfer  of  the  bridge  construction  to  tho 
Engineer  Department  subsequently,  much  of  this  correspondence  will 
be  given  here.  General  Koduian  wrote  to  theChief  of  Ordnance  ou  tbis 
subject  ou  May  2(j,  18G!),  as  follows: 

Rock  Island  An.se:fAt., 

J/ay  -ili,  1S69. 
Sin:  Tlie  commistiioners  appointed  iiiKler  tho  nets  of  Con"re«s,  approveii  April  19, 
BrM,  uimI  Jiiim  d7,  18()li,  n'(!i>iuiiieiidcd  iIih  (jDVLTumeiit  to  biiilt  over  tlie  main  clmuuel 
f  tlic.  river  !in  ii>in  dr»\v-l)riitj;e,  in  aceordmice  with  the  condition  proitcriburi  in  the 
bt  of  Congress  at  .Inly  25,  lrit">i),  the  frainu  to  he  of  proper  br«a<lth  for  .i  d>inhlo  traok, 
be  WBgon  way  to  ho  placed  hiy;h  enoagh  to  leave  the  loner  chord  free  for  a  riiilroiid- 
»ck. 

The  Chief  of  Ordnanco,  iu  his  letter  to  the  Secretary  of  War,  dated  February  8,  I'ftjT, 
pproved  the  recuuinieiidatioiis  of  the  commitiiiinnerH  ns  to  the  kind  iiud  ch.'irneterof 
So  bridge.  The  act  of  Coni;res8  approved  Muieh  'i,  lf<fi7.  appropriatiod  $'JiiiJ,Ot  0  for 
he  erection  of  a  bridge  at  Kock  Inland,  Illinoia,  aa  reU'iiniiiended  by  the  Chief  of 
rilnance. 

[The  joint  resolution  of  Congress  approved  July  20,  1464,  contains  tho  following 
ffovisu:  ".ind  iiroridril  also.  That  in  no  e;i»te  Hhall  tho  oxp:nditQre  on  tho  part  of  tho 
Jliited  SliitoM  exceed  one  million  doUarn." 

f  This  resolution  also  cilen.  among  other  things  to  be  done  by  tho  Chicago,  Rock  Inland 
Bd  Piieitic  Railroad  Co.,  t*i  entitle  them  to  tho  ri);htof  way  or  transitover  said  bridge, 
kat  Knid  ounipnny  shuU  ]iay  to  the  United  States  halt  of  the  cost  of  the  super- 
rnvtnrc  of  thu  bridge  over  the  main  uhanuel,  aud  one-half  the  cost  of  keeping  the 
fciue  in  repair. 

[Now,  I  a'ii  In  donbt  as  to  whether  the  proviso  above  ni'el  moans  th;it  the  outlay  of 

poiiey  t>y  •h's  United  .States,  in    tho  eoiislruction  of  said  bridi^e.  shiill  not.  med.id  oie 

nillion  dollars,  or  that  the  cost  of  said  brid^te  to  tho  Ua:te<t  States,  ulcer  said  uouipuiiy 

Bhull  have  paid  to  theiu  half  uf  the  cost  of  the  superstracture  as  cited,  shall  not  exouud 

one  million  dollars. 

■  If  the  first  of  these  ooiiatrnctions  be  placed  upon  this  proviso,  it  will  exolnde,  for 
^pniit  «f  funds,  the  possibility  of  conslrnctiiig  the  biid;;e  wide  eiiongh  ior  h  ilo>ih!o 
■iilroad-track,  (see  sheet  of  estiniafoi  herewith  iuclosiil.)  as  nieoni mended  liy  the 
HpMiiiiiKsidurrs;  nor  do  1  think  it  would  be  n  judicious  expenditure  uf  pnhlii:  money  to 
■cild  such  a  bridp-,  even  if  we  had  tbe  funds  ar  our  disposal, 

V  The  dheel  of  esiiniales,  above  leferied  to,  coinimres  tlie  relative  cost  of  a  hriilite  and 
Byii^oii-roftil  appro»ch«s  with  single  tracks  for  railroad  and  wauon-rnad  above  riilroud, 
Bjrilb  the  snIll^  bridjie,  except  that  tho  wagon-road  is  below  the  railroad  and  the  iip- 
BroricljeH  lulnpleil  thereto,  Sheets  Nos.  1  and  -i  of  drawings,  sent  by  this  day's  mail, 
^6)>>w  tlie  metln  d  of  approach  to  tho  wa:;on-niad  at  the  island  end  of  the  luiilge,  tuo 
^piivenport  Mid  being  of  the  sauie  cliaractor,  but  with  about  eleven  feet  higher  siis- 
Hjliiiiiig  walls  and  einbunkments.  I'lan  No.  1  shows  approach  to  witgou-roiut  above 
^failroud,  and  idan  No.  'i  to  wagon-road  below  railroad. 

K  It  will  he  seen  that  these  estiuinies  maki<  the  net  cost  to  the  United  Stat«fl  of  the 
^kidge  with  wiigori-road  below  railroad,  it;), /ill  leas  than  when  the  wagoa-rond  19 
HOaced  above  tho  railroad,  the  United  .Stales  having  to  construct  their  own  approacho* 
Ho  wago'.i-rond,  and  the  Chicago,  Kovk  Island  and  PaciHc  Railroad  Co.  to  oonstruut 
Bbly  the  approaches  for  rnilroud. 

H  The  wagon-road  Ijelow  railruul,  lioaidos  being  cheaper,  will  be  mnoh  more  sightly 
■ml  incomparably  more  convenient  in  itself,  und  will  also  enable  us  to  pass  nnddr  rail- 
Hftiul-track  with  wa<'oa  road  to  Rook  Island  City,  and  thus  avoid  orjssing  main  track 
Hf  ruiboad  on  tlie  isfnnd,  wliieli  I  regard  as  a  very  iniportaiit  connidenition. 
B^The  laws  above  cil4"d,  if  stridly  construed,  require  that  the  wagou-niad  should  be 
^B>nve  the  railroad,  and  the  railroad  U'i'y,  under  that  constrnotinn,  would  have  a  just 
Buiiu  against  thu  Uuitod  States  fur  the  cost  to  that  coaipany  of  placing  their  nilroad 
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ahote  the  waKon-road,  in  excess  of  what  it  wonld  cost  them  to  plsse  it  mmder  the  wagMh 
rood,  should  the  United  States  require  them  to  do  so. 

For  the  forugoinK  reasouH  I  have  deemed  it  proper,  before  oommenotng  work  on  eilbat 
of  the  three  plans  of  bridge,  to  lay  the  facts  in  the  case  before  the  proper  snthority, 
and  to  OHk  for  early  iustructions  as  to  which  plan  shall  be  adopted.  My  own  jodgmei't 
is  thattiie  plan  with  single  track  for  railroad,  and  with  wagon-ioad  below  rkilroMl,ii 
the  one  that  should  be  adopted. 

I  should  also  state  that  tlie  railroad  co'y,  through  their  chief  enginenr,  have  exprcMsd 
their  willingness  to  place  the  railroad  above  tbe  wagon-road,  provided  chey  are  paid 
the  actual  extra  cost  of  so  doing. 

T.  J.  SODUAK, 
£(.  Co?.  Or4m.,  BtU  BH§.  Gmt'l 
Bvt.  Mqjor-Gen'l  A.  n.  Dyek, 

Clii^  of  Ordtittnce. 

The  following  are  the  abstracts  of  the  estimates  referred  to  in  the 
foregoing  letter : 

Ettimateg  made  hy  Li.  W.  P.  Buller. 

For  a  double-track  R.B.  bridge  with  wagon-road  above  U.'R.......  ....  $1,  S34,SSS00 

Less^  cost  of  superstructure 400,000(10 

Net  cost  to  the  U.  S 834, oSS  00 

For  n  single-track  R.  R.  bridge  with  wagon-road  above  R.  B...... ......         978, UtS  00 

Lessi  cost  of  superstructure 300, 000  N 

Net  cost  to  theU.  S 678,065(11 

Tor  a  singUstrack  R.  R. bridge  with  wagon-road  below  R.R 934,891  00 

Less  i  cost  of  superstructure SOU, 000  00 

Net  cost  to  the  U.  3 634,89100 

The  rest  of  the  correspondence  on  this  subject  is  copied  in  regnlai 
order,  without  remarks,  as  follows : 

[Telefp^m.) 
Chief  of  Ordnance  to  General  Rodman, 

JoNK  10,  leea. 

8«>Rr<«tary  of  War  directs  tliat  bridge  must  be  built  according  to  the  plan  teeon- 
inoiided  )iy  Cliiuf  of  Orilniinee,  F«b'y  H,  ltH>7 ;  total  cost  of  bridge  not  to  exceed  one 
uiilliuu  dollars.  If  it  cannot  be  constructed  for  this  sum,  the  fact  mnat  be  reported  tt 
once. 

Okdnaxce  Officb, 

fraehingUm,  Jtine  10, 18SBL 
IJvt.  Gen'l  T.  J.  Rodman, 

Com' dg Hock  Island  Arsenal: 

Sik:  Your  letter  »£  'JOth  ullo.,  on  subject  of  railroad-bridge,  was  aabmitted  totht 
ijuvretury  of  War,  with  the  fullowiiig  indorsement: 

"The  reiMinnncndiitions  of  Itvt.  Br.  Uun'l  Rodman  are  concurred  in  by  thiabaNH, 
and  their  approval  I'y  the  Si'cretary  of  War  is  recomuieuded,  if  warranted  by  law. 

"  The  reference  of  t  lie  subji-et  to  the  Attorney-General,  for  his  opinion  as  to  the  props' 
conKtru<'tion  of  the  acts  of  Congress,  referred  to  by  Uv.  Ur.  Geu'l  Rodman,  ia  earnartlj' 
requested. 

"An  immediate  decision  of  the  question  is  very  important." 

Tlie  Seoretiiry  refern-d  the  ((iiestion  to  both  the  Judge- Advocate-General  and  tli« 
Attoruey-(ieneriil,  (copies  of  whoso  opiniuiiH  are  transmitted  herewith.)  Upon  tbt 
receipt  of  these  opinions  the  Secretary  of  War  returned  tbe  papers  to  this  office  with 
the  following  instructions  itidorced  thereon  : 

"  Respeetlnlly  returned,  by  order  of  the  .Secretary  of  War,  to  the  Chief  of  Ordnanee. 
inviting  attention  to  the  accomiianying  opinion  of  the  Judge-Acrvooate-Qenetal,  <mn* 
curred  in  liy  the  Hon.  Attoruey-Geiierul,  from  wliieh  it  appears  that  the  bridge 

'  Till'  liriil:;<<  WiiH  liaally  built  with  the  cliaiigu  ul'  plau,  aa  rvcoiuiuuudud  by  Ucu'l  KodinaD  an 
about  $65,000  more  than  lliiti  eittiiiiatc.  ' 
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i^aUt  nocordiii);  to  the  pUn  recoiuuiendcd  by  the  Chief  of  Onlnauoe  on  the  8th  Feb- 
*•,  18fi7,  and  that  the  total  cost  of  Huch  bridge  must  not  exceed  one  million  dollars, 
pective  of  iiuy  aiuuuut  which  may  bo  re-iiubiirnfMl  to  the  U.  S.  by  any  ruilroad  com- 
Koy  for  the  right  of  way  over  »aid  bridj^e,  us  provided  by  law. 
"  If  it  be  impracticable  to  construct  the  prescribed  bridge  for  the  sum  named,  Inime- 
ISate  report  of  the  fact  will  bo  njade  to  the  Secretary  of  War. 

"E.  D.  T0WN8END, 

"A^'t  Ocn'l." 

All  of  which  information  U  communicated  for  yoor  government  iu  the  premiovs. 

Rospectftilly,  your  obed't  serv't, 
By  order:  T.  J.  TREADWELL, 

Jiv.  Lt.  Col.  ,j-  AfnJ.  Ordn. 

War  Depart-Ment, 
Bureau  of  Miutahy  Justick, 

jrashingloH,  D.  C,  June  4,  IriCi). 
Respectfully  retnriKMi  to  the  Setretary  of  War. 

The  two  nmtfrinl  qui'ntionH  which  appeur  to  me  to  be  raised  by  the  accompanying 
imuinnicution  of  Geu'l  liodmau  to  the  Chief  of  Ordnance  are — 
Ist.  Whether  the  military  anthoriticK  are  at  liberty  to  depart,  in  the  conHtrnvtiun  of' 
^^e  bridce,  from  the  plan  presorilied  in  the  Htatute  on  the  subject  of  March  2,  l«t'i7. 
2d.  Wnether  Coii(;ress,  in  providiuj;,  by  the  joint  resolution  of  Jnly  "20,  186><,  that  io 
)  CMSe  the  expenditure  on  the  part  of  the  United  States  shall  exceed  one  million  dol- 
TB,  meant  (t«  cite  the  lanKU.''}?*  of  Gen'l  Kodnitm)  "  that  the  outlay  of  money  by  tho 
i\U-<\  States  in  the  coiintruction  of  said  bridge  shall  not  exceed  one  million  dollars,"  or 
at  the  cost  of  said  bridge  to  the  United  States,  after  "the  railroad  company"  shall 
ive  paid  to  them  "half  tJip  cost  of  the  superstructure,"  (refjuired  liy  tho  same  rcsolu- 
m  to  be  jiaid  by  the  company  in  order  to  entitle  them  to  the  right  of  way  and  transit) 
shall  not  exceed  one  million  dollars." 

Ist.  As  to  the  first  question,  I  am  very  clear  that  the  execntive  department  of  the 
ovemmeut  has  no  authority  whatever  to  depart  from  the  pl.in  for  the  bridjje  cstab- 
lisbi-d  by  the  statute.  This  plan  was  that  reeoiimiended  by  the  Cliit-f  of  Oiilnance  in 
the  terms  set  forth  iu  the  letter  of  Gen'l  Kmlman.  In  formally  adopting  this  recom- 
mendation and  Bppropriatiuf;  a  specific  gum  for  the  erection  as  recommended,  Cimgresa, 
which  alone  was  empowered  to  anthorize  such  erection  at  all,  has  ])rescribed  condi- 
tions which  the  department  or  officers  charged  with  the  work  can  clearly  have  no  right 
or  privilege  to  depart  from.  These  conditions  are  the  expenditure  of  no  more  than  the 
Btated  appropriation,  and  a  compliance  with  the  prescribed  plan  in  the  construction, 
and  withuut  further  authority  from  Congress  itself  no  additional  public  funds  can  be 
laid  out  upon  tho  work,  nor  can  the  plan  be  moditied  in  any  essential  piirticular. 

3.  As  to  the  second  tiucstion,  lam  equally  clear  that  it  was  the  intention  of  Con|;ret<s 
to  provide  that  the  sum  of  one  million  dollars  should  be  the  absolute  limit  of  the  entire 
expenditure  on  the  part  of  the  Government,  without  reference  to  the  amount  required 
to  be  paid,  and  whicn  might  thereafter  be  paid  by  the  company  as  a  consideration  for  the 
grant  of  tho  right  of  way.  Under  the  present  legislation,  therefore,  no  estimate  of  tho 
■work  can,  in  my  opinion,  jiroperly  I)e  made  and  acted  upon,  which  contoniplatca  in  any 
event  a  greater  total  outlay.  But,  it  seems  to  me,  at  the  same  time,  that  the  qucstiou  of 
the  construction  of  the  joint  resolution  is  one  which  the  military  officers  of  the  Govern- 
ment are  not  called  upon  to  determine  at  this  period.  These  officers,  under  the  interpre- 
tation which  I  have  given  to  the  act  of  18fi7,  are  confined  to  a  certain  work,  according  to 
a  prescribed  }d»n,  and  are  empowered  in  that  work  to  expend,  for  the  time  being,  a 
certain  sum.  Thus  limited,  they  can  have  no  occasion  to  decide  upon  the  proper  meau- 
ing  of  a  statute  which  concerns  in  no  manner  the  work  as  at  present  marked  out.  By 
ilxinp  the  expenditure  for  the  completed  structure  at  one  miHion  dollars,  Congress  has 
restricted  itself  and  future  Congres.se8  to  ap]>ropriation8  which  shall  not  exceed  this 
total;  and  while  this  restrietiuu  may  of  course  bo  removed  by  future  legislation,  the 
consideration  of  this  question  by  the  executive  branch  of  the  Government  would  ap- 
pear to  be  at  this  time  premature  ;  the  subject  being  altogether  outside  of  its  presi^ut 
evince,  which  is  to  pUKced  with  the  work  according  to  the  plan  prcscii bed  oiid  with 
ifereuce  to  the  appropriation  authorized. 
_  There  is  indeed  a  fuithcr  (juestioQ  raised  by  the  papers,  npou  which,  however,  this 
bureau  would  not  be  competent  to  report.     From  the  inclosed  estimates,  it  would  up- 

Sear  to  bo  tho  opinion  of  tlie  officers  charged  with  the  work,  that  if  the  plon  should  be 
epurted  from  in  a  certain  essential  particular  there  would  be  saved  to  the  Govern- 
ment a  larc;e  sum.  Whether,  in  view  of  this  very  considerable  saving,  the  Secretary 
^  War  will  deem  it  pioper  to  suspend  tho  work  altogether  until  Congressshall  author- 
■d  the  propose<l  modification,  ia  a  matter  which  must  remain  witUu  his  discretion, 
ftd  tiiion  which  1  do  not  feel  called  upon  or  qualified  tu  advise. 

■  J.  HOLT, 

H  Judgtr-Advocate-Ucneral. 

■  10  OKD 
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Attorkky-Gekkral's  OmcK, 

Waikitkgton,  June  9,  1^. 
8ir:  Yonr  letter  of  Jane  9,  1869,  nskinf;  my  opinion  in  reffanl  to  the    -    - 
th«  acta  of  Coiigreas  providinif  fortlio  erection  of  a  briilgti  ut  Kouk  ImIh: 
iiicloxiiig  the  opinion  of  tho  Judge-Advocate-Gonoral,  dated  Jane  4,  1-      ,  _ 
at  this  office. 

VVithont  statiog  in  detail  thereasona  upon  which  my  opinion  iafonnf)e<1,  T  rr\\\  m<!n\f 
say  tb  it  I  concur  substuutially  in  the  opinion  j(ivon  by  the  Jiidi;> 
1  do  n  >t  think  thero  in  any  authority  in  law  for  your  Dopartmout 
erectlo  1  of  any  other  bruluc  than  the  one  "recommeudeil  by  fh  •  ' 
refe.rriMl  to  in  tht?  act  of  March  S,  1867.     Nor  do  I  think  that  ('    i^i'  - 
the  expeBditure  by  the  United  Slates  for  the  Itridge  of  more  ih m  ..!ic   .      i_     _  :_ 
without  reference  to  the  uniount  to  be  refunded  by  the  railroad  ootupauy. 
Very  respectfully,  your  obe<l't  serv't, 

E.  R.  HOAR, 
A  ttometf-Gmtni. 
Hon.  John  A.  Rawlins, 

Seoretari)  of  War. 

The  opinion  of  tho  Jadg6-AdvocBte-General,  tTansmitted  with  your  letter,  13  horcwiiil 
returned. 

(Telegnun.] 

General  Radman  to  Chin/  0/  Ordnanoe,  date  June  11,   1869. 

Acknowledges  receipt  of  telegram  of  10th  inst.    States  that  a  bridge  wide  eo 
for  a  double  track,  and  high  euough  for  a  wagon-road  above,  caonot  be  oonipletad  i 
one  million  dollars.    Refom  to  his  letter  of  May  36,  and  accompanying  estimatA. 

[Telegram.) 
Chltf  0/  Ordnaiwe  to  Oentral  Rodman,  date  June  11,  1869. 

Wixhei)  to  know  upon  what  basis  are    oalonlations  made;  and  if  tbey  caddoI 
rc'duccd  80  OS  to  come  within  the  law. 

[Tslegriun.] 

General  Rodman  to  Chief  of  Ordnance,  date  June  II,  1669. 

Eilimate  is  based  npon  calculations,  and  I  think  it  cannot  be  redaoed. 
The  wagon-rood  ought,  by  all  means,  to  bs  below  railroad. 

General  Rodman,  in  a  letter  to  the  Chief  of  Ordnance,  dated  JuneH 
1800,  wrote  as  follows  : 

Without  calling  iu  question  tho  souudnoss  of  the  opinion  of  tbwu  learned  gaatl. 
men,  (the  Judge-Advocute-Geueral  and  Attorney-Oouerul.)  it  is  clear  to  my  min"  fr.nal 
oil  legislation  that  hoa  been  hod  ou  the  subject,  that  Congroiis  intended  thiti 
wagon  mad  bridge  should  be  coustract«d  across  the  Mississippi  River  at  i 
Congress  could  not,  tht<refore,  have  iutentionally  prescribed  thu  kind  ami  cbam 
tho  bridge,  and  then  limited  its  cost  to  a  sum  that  would  not  build  it ;  ami  ^ino 
Sinn  to  which  tho  cost  of  the  bridge  has  been  limited  will  builil  u  siiiglr  ■- 
with  tho  wagou-road  below,  and  such  u  briilge  will  bettor  promote  the  jf, 

than  the  one  prefcribiHl.  it  up|»tari  to  me  that  thu  Executive  could  har<!  .'tiV>4 

with  a  violation  of  law  in  adopting  acoustructiou  which  would,  uuder  the  several  Mli 
rf  Congress  on  the  subject,  be  practicable,  instead  of  being  a  nullity,  I  sitnnly  9njr^«". 
thii  for  your  consideration,  and  respiH'tfully  request  your  further  and  early  m^ 

Contrnota  for  stone  have  been   made  and  sioue  is  being  delivered,  Vmt 
abutments  canuot  be  built  until  the  kind  of  bridge  that  is  to  rest  upon  thetii  it  kno"::.! 

[Tolegram,] 

Cluefof  Ordnance  to  General  Rodman,  date  June  18, 1669. 

r  No  departure  from  recommendation  of  commissioners  as  to  charaoUsr  uf  bridg 
allowable  without  authority  Of  Congress. 

[Tclepmnl 

Seoretary  of  ITar  to  Chief  of  Ordnance,  date  June  29, 1669. 

Uridge  must  be  built  according  to  plans  submitted  to  CongrcM  by  the  eonuniasMol 
ers;  cost  not  to  exceed  one  million  dollars.  *" 
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[TeleETusi-l 

Oerifral  Rodman  to  Chi^of  Ordtumee,  date  June  30,  1869. 

Bball  proceed  to  construct  the  piers  of  proper  dimensions  for  a  doable-traok  bridge, 
bless  otherwise  ordered. 

Chief  of  Ordnance  to  General  Kodmin,  date  July  9,  1869. 

Incloses  copy  of  order  from  th«  Secretary  of  W»r,  UiuisforriDg  the  constraotioa  of 
tbu  liridgu  from  the  Ordnuuce  to  tbe  Eu^^iueer  DopartmoaC. 

In  obedience  to  tbe  foregoionrorder,  all  dniwings,  surveys,  plans,  con- 
tracts, and  other  papers  rt^latiug  to  tbe  con.struction  of  the  briilge  were 
mx,  once  tnrued  over  to  Major  G.  K.  Warren,  Engineer  Department, 
^Brevet  Major-General,  U.  S.  A.) 

General  llodtnan  bad  bestowed  a  great  deal  of  time,  labor,  and 
troubltA  upon  tbe  work  of  procuring  the  construction  of  the  bridge,  and 
it  bad  presented  manj  difficulties  and  great  obstacles  to  be  overcome 
from  the  first. 

Tbe  history  of  tbe  bridge  matter  has  shown  that  a  powerful  railroad 
company  had  acquired  with  much  trouble  a  right  of  way  across  the 
isbmd,  bad  built  with  great  expense  their  bridges  to  tbe  island,  and  em- 
bankment and  roadway  across  the  island,  and  had  the  whole  in  snccesa- 
fiil  and  remunerative  operation.  It  was  no  easy  task  to  get  this  com- 
pany^ consent  to  bear  tbe  expense  of  tearing  up  and  removing  all  of 
this  construction,  to  incur  tbe  cost  of  building  a  new  line  of  road  across 
tbe  island,  to  pay  part  of  the  cost  of  the  new  bridges,  and  relocite  its 
tracks  through  tbe  city  of  Davenport,  involving  the  cost  of  a  now  right 
of  way,  heavy  embankments,  new  depot-bniUlings,  and  bridges  over 
streets.  Tbe  work  bad  to  be  accomplished  through  tbe  instrnmentality 
and  by  the  power  of  Congress,  and  it  is  not  easy  to  obtain  through  Con- 
gress the  successful  accomplishment  of  a  work  harassed  and  pulled 
<liflerent  ways  by  so  many  coufiictiug  interests  as  operated  in  this  case, 
particularly  when  it  involved  tbe  procurement  of  an  appropriation  for 
so  large  a  sum  of  money  (one  million  dollars)  as  this  work  required. 
Persons  of  influence  interested  in  the  building  of  the  arsenal,  while  they 
admitted  freely  tbe  desirableness  and  importance  of  building  the  bridge 
and  relocating  tbe  railroad,  deemed  it  simply  impossible  that  it  could 
be  consummated.  This  had  all  been  accomplished,  and  mainly  through 
tbe  persistence,  ability,  and  bard  work  of  General  Rodman.  The  plans 
for  the  work  were  completed,  and  only  tbe  pleasant  task  of  building  the 
bridge  was  left  to  bo  done.  General  Bodtnan  was  deeply  interested  and 
took  great  pride  in  the  work,  and  its  transfer  to  other  officers  was  a 
serious  blow  to  him.  I  believe  it  has  never  been  supposed  by  any  oue 
tbattbeEngineer  Department  wasinstruraental  in  procuringtbe  transfer. 

In  October,  1809,  General  Warren  made  a  report  to  tbe  Chief  of  Engi- 
neers, stating  the  kind  of  bridge  he  proposed  to  build,  the  location  of 
tbe  draw  and  other  piers,  and  located  the  draw  at  tbe  island  edge  of  the 
Itridge.  This  was  contrary  to  the  original  plan,  which  located  tbe  draw 
over  the  channel  near  the  middle  of  the  river. 

General  liodmau  wrote  to  the  Chief  of  Ordnance  on  the  subject,  as 
follows : 

Rook  Island  Arsbnal,  iVoe'rS,  1868. 
Brig.  Oenl  A.  B.  DvBit, 

Chief  of  Ordnance,  fViuhington,  IJ.  C: 

Sir;  I  bave  tbe  honor  to  inclose  herewith  a  copy  of  ft  map  showing  the  location, 

Ac,  of  riiil  and  wagon  rood  bril^e  liel wumi  Rock  ^Nlaud  and  the  city  of  Diivenport, 

and  of  an  extract  frum  the  report  of  Oeiieral  Q.  K.  Warren  relative  to  said  liriil^e, 

L^Mh  of  which  were  kindly  fiirni>>bed  me  by  Ooueral  Warren, 

^^■ou  will  see  by  ruferonoo  to  these  papers  that  Guueral  Warren  has  not  changed 
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Ihe  location  or  position  of  the  liridge  as  selected  by  me.     Ho  has  b1i '  •' 

as  fitated  in  his  rejiort,  but  at  the  exjiense  of  the  watcr-wuy  at  hi;. 
DOhtntidtil;  however,  his  caUnlationB,  I'omparinj;  the  water-wnj  ~ 
bridges,  indicate  ihai  the  new  bridge  will  diminish  the  obstruction    to  i 
offered  by  the  old  one  in  this  respect,  though  nut  to  t^e  same  extent  th«t  tl/ 
of  the  uoilli  abntment,  as  proposed  by  me,  would  have  done.    It  will  aliu>  be  s<.ea  , 
that  General  Warren  locates  Ihe  draw-pier  so  that  one  end  of  the  draw,  when  cloard^ 
will  rest  upon  the  island  abutment.     I  had  Intended  to  place  one  span  of  not  Iras  than  j 
250  fret  between  the  island  shore  and  the  draw,  and  another  span  of  lht<  same  length] 
contiguona  to  the  other  end  of  the  draw,  and  thus  comply  with  the  second  aootion  at 
the  act  of  July  25,  ISWi,  relative  to  the  construction  of  bridges,  and  better  aecnrc  tlM 
seclusion  of  the  island,  and  belter  adapt  it  to  the  purpose  for  which  if  1ib«  hi-en  set 
kpart.    General  Warren  correctly  states  my  objections  to  Iwating  the  ill  ^^non* 

to  the  island  shore  ;  but  he  does  not  seem  to  attach  to  thorn  the  weight  .i  uuiM 

to  which,  ill   my  judgment,  they  are  entitled.    The  bay,  just  above   lii.    -  ■   -' - 

island  end  of  the  proposed  bridge,  is  the  only  suitable  site  for  a  wharf  or 
landing  on  the  lowrr  half  of  tlie  island.    The  extreme  lower  end  of  the  i- 
point  referred  to  by  General  Warren  as  n  suitable  site,  is,  in  my  jndcment.  entirely 
unsuitable  for  a  lauding;  the  shore  at  this  point  being  an  aln.ost  vertical  ledg«of 
rotliH,  and  from  ten  to  fnelve  teet  above  high  water,  and  a  sand-bar,  which  is  Viar*  it 
stages  of  ■ttater  some  feet  above  low  water,  Vies  just  below  it,  and  the  euiliiuikuient  on 
which  ihe  railroad  traeli  will  cioss  the  island   will  be  about  12  feff  '■■  ■'     ~-  '  -■• 
parnllel  ■with  Ibe  shore  and  ti(ty  to  one  hundred  feet  Irom  it,  and  bet  > 
receiving  and  issuing  st«re-huuse,  thub  cutting  off  access  to  this  Hboi< 
two  extremities. 

No\< ,  Rnp]>oso  the  arsennl  and  armory  completed,  and  in  full  operAtion  in  tlmeot 
war;  there  may  be  lying  at  this  wharf,  in  the  bay  above  referred  to 
ditrhaiging  Government  freight,  anywhere  from  one  to  ten  steambo 
certaiijiy  inleiteie  with  the  passage  of  boats  betweeji  the  drnw-piei 
shoie,  and  thns  leave  practically  but  one  passage  through  the  draw, 
boats  receiving  and  nit-charging  Ireiglit  as  above,  suppose  a  steamt-i  '!-_- 

drop  down  tbiough  the  draw  by  attaching  a  line  to  the  island  shore  uluvn  ihwn. 
could  not  but  interfere  with  their  operations  and  give  rise  to  trouble;  and  is  I 
absence  of  all  bouts  from  the  wharf,  to  have  passing  boats  land  upon  tbo  lala: 
characters  as  arc  generally  found  among  boats'  crews,  and  whoui  it  would  be  iie 
to  put  ashore  in  dropping  down  through  the  draw  as  above  described,  wonli'  >■ 
to  originate  trouble  between  them   and   the  island  guard,  and,  in  great  i 
destroy  that  seclusion  so  necessary  for  an  arsenal   and  an  armory,  and  on    ■. 
which  seclusion,  to  a  great  extent,  the  island  was  selected  and  set  apart  for  its  prv<ut 
OSes.     Besides  it  would  be  an  easy  matter  to  accomplish  the  dropping  down  of  Ih 
as  above  described,  by  building  a  jiicr  at  a  proper  distance  above  the  new  1  ,    ' 
between  the  channel  of  the   river  and   the  island  shore,  with  facilities  foi 
boats  by  lines  thereto.    These  reasons  are  to  my  mind  conclusive  that  ther<.  >,;,<.>_ 
one  span  at  least  of  the  bridge  betwcou  the  island  and  the  island  end  of  the  dt 

General  Warren  names  these  positions  for  side  or  foot-passenger  ways  on  the  1 

one  on  ujiper  chord  and  one  on  lower  chord,  but  inside  of  trusses,  and  one  on  lo 
chord  and  outside  of  trusses.    The  first  of  these  is  to  my  mind  the  worsts  anri  won 
in  midsummer  and  in  winter,  from  Ihe  necessity  of  ascending  and  deAoeiiid'! 
of  stuiiB  ;!:t  feet  high,  that  may  be  covered  with  snow  or  ice,  and  the  liul. 
counter  Ihe  steam,  smoke,  and  cinders  from  passing  locomotives  below,  Lc.  ».. 
venient,  dangerous,  and  uncomfortable,  as  to  render  it  virtually  nseless,  except  in  ra 
of  necessity. 

Of  the  other  two,  the  one  outside  the  tnisaes  is  decidedly  the  best,  and 
•dopted,  and  the  sidewalks  made  not  less  than  six  feet  wide.    Nor  do  I  tbii.i 
way  should  be  less  than  twenty  feet  in  the  clear.     My  idea  has  been,  ar  ' 
the  objects  which  the  Government  had  in  view  in  hnildiug  ihi.s  bridge 
ter  adapt  Rock  Island  to  the  piir])oee  for  which  it  has  been  set  apart,  and,  ,.. 
as  far  us  practicable  and  rompatiblu  with  this  tirst-namcd  object,  tho  oi 
oflered  to  navigation  by  tho  old   railroad-bridge  at  this  place.    Nor  do  1   > 
either  of  these  objects  should  be  lost  sight  of  or  abandoned  in  the  construotiuu  . 
bridge  for  the  sake  of  saving  a  few  thousand  dollars.     If  it  is  worth  doing  at  ;i 
wortli  doing  jiroperly. 

I  liiive  written  this  paper  not  for  the  pnqiose  of  criticism  or  finding  fault  with  Gen- 
eral Warren's  plans,  for  lie  has  been  most  courteous  towards  me,  and  our  reb.i ;.....  ••. 
most  friendly,  but  because  I  am  in  charge  of  ordnance  interests  here,  and  i. 
my  duly  to  give  the  Govrmment  the  benefit  of  my  views  on  this  subject,  i-i- 
b«  deemed  worthy  of  consideration.  J 

Very  respectfully,  fl 

T.  J.  RODMAN, 
LI.  Col.  Ordn.,  Vonkg. 
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This  letter  was  referred  to  the  Secretary  of  War  by  the  Chief  of  Ord- 
nance, with  the  following  indorsement : 

Re«i>eotfally  Bnbmittecl  to  the  Secretary  o{  War,  whose  attention  is  Invited  to  tba 
lows  anil  ?  .  ■  ii<  given  by  General  Rudmun,  whose  lon^  and  OArofiil  study  of  the 
hucHtion  oi  i;,'  tliir  hrldj;e  oh  beat  t^i   promote  the  objei-'ln  coiilcMiiphitml  and 

cpreHWMl  1. .        ..„.   ss  in  tlm  acts  approved  April  I'J,  IritU,  and  June '27,  ISOti,  i»  worthy 
"carofal  couHidvratiou.    The  act  of  April  19,  1*>4,  authorizes  the  Secretary  of  War  to 
liki'.  and  hold  full  and  complete  {mssession,  on  behalf  of  the  United  States,  of  all  the 
knd  and  shures  of  the  inland  of  Rock  Island,  to  he  held  and  kept  as  a  military  reser- 
vation by  the  War  Department,  upon  which  shall  be  built  and  maintained  an  arsenal 
JFor  the  construction,  dojioslt,  and  repair  of  arms  and  munitions  of  war,  and  such  other 
military  uatublishmutitM  as  have  been,  or  may   lie,  authorized  by  law  to  bo  plaoed 

ib'-rtMin,  in  conuoctiou  with  such  arsenal.  The  act  of  June  27,  l>il>6,  authorize*  the 
lecretar^  of  War  to  change,  Qx,  and  establish  the  position  of  the  railroad-bridge  across 
bo  Mississippi  River,  so  aa  best  to  accord  with  the  purpose  of  the  Government  in  ita 
ccupancy  of  said  island  for  military  purposes. 
It  is  very  clear  that  the  intention  of  Congreas  waa  that  the  bridge  ghoald  be  ao 
I>cated  as  best  to  promote  the  interests  of  the  Ordnance  Department,  and  any  location 
rhicb  would  affect  iiijiirioiisly  those  interests,  unless  aljsulutuly  nuuessary,  would  be 
bntrary  to  the  intentions  expressed  by  Congress. 
This  letter  was  retarned  to  the  Chief  of  Ordnance  with  the  following 
ndorsenient  by  the  Secretary  of  War  : 

^^    The  Secretory  of  War  does  not  cononr  in  the  views  expressed  herein, 

^B  The  position  of  the  draw  oh  fixed  requires  vessels  going  down  stream 
^Bo  make  rather  a  sharp  turn  around  a  point  of  the  island  shore  above 
^^b  order  to  enter  the  draw  opening,  and  some  accidents  have  occarred 
l^^rom  vessels  striking  the  draw-pier  and  rockj'  shore  of  the  island.  This 
defect  may  be  partially  overcame  by  the  constructions  to  be  placed 
^■Above  the  piers  for  that  purpose,  under  an  act  of  Congress  passed  during 
^Hts  present  session,  as  follows : 

r 


AIT  ACT  nukim;  apprapriationn  for  nandry  civil  expoiUM  of  the  GovernmcDt,  for  the  flsoAl  your  ftDd- 
ing  Jaue  fhinictb,  eightooD  hnodred  and  Aoventy-olgtit,  and  for  otlitir  purpose*. ' 

lie  it  enaolfd  by  the  fletiateand  Houm  of  Boprencntalivet  of  the  United  Stalen  of  America  ia 

ICongrcM OMaembhd,  That  the  following  sum^  be,  and  the  same  are  hereby,  appropriated 
for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  June  thirtieth,  eighteen 
hundred  and  seventy-eight,  nomely  : 
[■^ 
[bIi 
hiK 
|b"e 
Air 
1^ 


To  jirotect  the  piers  at  the  draw  of  the  bridge  across  the  Misaisaippi  River  at  Rook 
Bland,  Illinois,  owned  by  the  Unito«l  Statas,  by  the  erection  of  boonu,  to  be  expeoded 
under  the  direction  of  the  Secretary  of  War,  fifteen  thousand  dollara,  aud  the  Chicago, 
lock  Island  and  Pacific  Railway  Company  is  required  to  refund  to  the  Treasury  of 
lie  United  Statett  one-half  the  said  snm,  and  the  Secretary  of  the  Tc6a.sury  is  hereby 
irect«d  to  enforce  this  condition. 


Approved  March  3, 1877. 

The  following  resolution  of  Congress  was  subsequently  passed,  and 
ajiproved  March  25,  1S70 : 

PcBUC  RBSOLtrnoN  No.  39. 

JOINT  KESOLrxiON  in  rvUtiou  to  tbo  conBtmction  of  the  Rork  Islud  bridge. 

Dt  it  retolced  by  the  Senate  and  Hiiiue  of  lieyreaentativea  of  the  Unileii  Statct  of  Amerioa  im 
^itgreti  amieiubled,  That,  in  the  construction  of  the  bridge  huretol'oru  authorized  by 

^ongress,  aoroas  the  MinnixHiiipi  River,  between  Rock  Island  and  the  city  of  Uaven- 

"  DTt,  the  Secretary  of  War  sball  have  power  to  construct  the  same  for  a  single-troolt 
lilroiul  only,  aud  to  placu  tlif  wn^uii-roiid  below  the  railroad  track,  as  recommended 

ty  the  Chief  of  Kuginuer.i  :  I'roi-iilul,  That  in  no  ca%- shall  the  expenditure  on  the  part 

^f  the  United  States  exceed  one  iiiilliou  dollars. 

It  is  not  deemed  expedient  or  necessary  to  give  a  history  of  the  con- 
struction of  the  bridge  while  in  charge  of  the  Engineer  Department. 
Full  reports  on  the  subject  have  been  made  to  the  Chief  of  Engineers  in 
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the  annual  reports  of  the  officer  in  charge  of  the  work,  and  have  beto 
published  in  the  annual  reports  of  the  Chief  of  Engineers. 

As  stated  heretofore,  the  work  of  construction  was  turned  over  to  the 
Engineer  Department  in  July,  1869.  The  bridge  was  not  completed  and 
tarned  over  to  the  commanding  officer  of  the  arsenal  until  Febmarj, 
1873. 

The  bridge  is  constructed  as  follows,  (see  map  on  plate  VI :) 

r  DESCRIPTION   OF  THE  BRIDGE. 

The  total  length  of  the  bridge  is  1,550  feet  and  6  inches,  divided  int> 
five  spans  and  one  draw,  as  follows :  Beginning  at  the  north  end,  the 
first  span  is  2G0  feet  long;  the  second,  third,  and  fourth  are  eacli  2:!0 
feet  long;  the  fifth,  liGOieet  and  G  inches  long;  and  the  total  leuK'l)  t*' 
the  draw  is  3G8  feet.  There  is  also  a  shore  spau  at  each  end  U)  ourrj 
the  railroad  over  the  approaches  to  the  wagon-road.  The  spun  ;it  Iht 
north  or  Davenport  end  is  197  feet  long,  ami  the  oue  at  the  soiitli  ur 
island  end  is  100  feet  and  8  inches  long,  making  the  total  letigtli  of  (he 
bridge,  including  the  shore  spans,  1,848  feet  and  2  inches. 

The  draw  is  double,  rests  on  a  center  pier,  and  gives,  when  orteUjClf-ir 
water-ways  between  the  draw-piej  and  the  adjacent  north  pier  on  dq* 
side  and  the  draw-pier  and  south  abutment  on  the  other  sido  of  162  feet 
each.  The  draw-rests  for  the  ends  of  the  draw  when  open  are  of  aia»«mry, 
and  the  sjmces  between  these  and  the  draw-pier  are  filled  with  timbtr 
cribs. 

The  plan  dimensions  of  the  piers  (except  the  draw-pier)  are  at  the  top, 
each  7  feet  wide  by  43  feet  6  inches  long,  and  at  the  bottom  the  widths 
range  from  10  feet  to  13  feet  6  inches,  and  the  lengths  from  t>5  feet  to  "0 
feet.  The  down-stream  ends  of  the  piers  are  circular,  and  the  up-strram 
ends  have  sharpened,  sloping  cut-waters  covered  with  boiler  p!" 
The  heights  of  the  piers  from  the  foundations  range  from  2C> 
feet.  The  clear  height  of  the  bridge  above  high  water  is  ij  letit 
inches.* 

The  superstructure  of  the  main  bridge  is  a  double-system  Whippl« 
truss,  with  vertical  main  posts,  and  has  two  decks. 

The  wagon-road  is  on  the  lower  and  the  railroad  on  the  upper  deck 
The  clear  height  between  the  wagon-road  and  the  upper  deck  is  12  ffct 
and  6  inches,  and  the  clear  height  between  the  rails  of  the  railroii  ' 
the  top  bracing  is  17  feet.    The  total  height  of  the  truss  from  the  t' , 
piers  to  the  top  bracing  is  37  feet  and  2  inches.    The  width  from  center 
to  center  of  the  side  chords  is  19  feet  and  6  inches,  and  the  clear  width  of 
the  wagon-way  is  16  feet  and  4  inches.    The  footwalks  are  outside  of  the 
side  chords.    The  wrougiit  iron   I'hteuix  column  is  used  for  the  po<i 
and  toi>  chords,  and  flat  iron  bars  for  ties.    The  upper  or  railroad  dwk 
is  constructed  as  follows :  Fifteen-inch  wrought-irou  x-beaws)  cross  from 

•  The  high  watur  referred  to  here  is  natural  high  wnter.    The  river  jit  t" 
subject  to  ioe  gorj^es  when  the  iee  if)  lirenklnt;  up  in  the  spriiij;,  mid  nt.  sik 
liver  may  rite  several  feet  above  natural  high  water  :  at  Huch  times  tln'  <'•■■ 
is  not  maintained  many  hours — very  rarely  as  lonjr  a»  twenty-four  1. 
gorge  breaks  or  partially  gives  way  and  the  river  falls  to  or  toward  i; 
These  gorges  are  formed  and  broken  generally  many  times  in  each  seiiMXi.  anij  iHia.«- 
times  two  or  three  times  iu  one  daj  .     The  conformation  of  the  river  below  (h«  hridjn 
is  favorable  for  the  formation  of  gorges,  and  the  eoiiaeiiiietit  rise  and  f. " 
usually  ocenrs  at  the  hiidge.     It  is  not  suflieient   to  euuso   any  appi 

safety  o(  the  biitlgc,  I  iir  iu  one  extreme  caao  the  river,  or  rather  tile  lu 

ro^e  to  within  u  few  ft  et  of  I  he  bottom  of  the  bridge,  and  oousidcrable  i|uantitie»ariM 
weie  pushed  up  on  top  of  the  piers. 
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post  to  post  of  the  side  chonis  and  are  riveted  into  the  posts.  Wooden 
stringern  are  suHpcudcd  under  these  beams,  and  on  these  are  laid  15- 
inch  wooden  beams  or  floor-joists,  so  that  the  woo<len  beams  are  con- 
tained between  the  same  horizontal  planes  that  contain  the  tops  and 
bottoms  of  the  iron  beams. 

The  wooden  joists  for  the  lower  deck  rest  on  double-cbannel-bar  string- 
ers, which  take  the  main  piers  of  the  bottom  chord  and  are  8ap[>orted 
by  them. 

The  shore  spans  to  carry  the  railroad  over  the  approaches  of  the  bridge 
i^are  the  single-system  Pratt  truss. 

The  superstructure  was  erected  by  the  Baltimore  Bridge  Company, 

^and  the  iron-work  was  manufactured  by  the  Phcenix  Company.    The 

draw  is  swung  by  two  vertical  hydraulic  jacks  operated  by  steam-iwwer. 

)n  the   upper  end  of  the  jiiston  of  ea«!h  hydraulic  cylinder  is  a  pulley 

jver  which  passes  a  wire  rope,  one  end  of  which  is  fastened  to  the  draw 

"and  the  other  to  the  draw-i)ier.    A  proper  direction  for  the  ropes,  between 

their  fastened  ends  and  the  top  of  the  pistons,  is  maintained  by  these 

pulleys.    One  piston  rises  to  open  the  draw  and  the  other  to  close  it,  and 

each  piston,  when  the  other  is  moving  the  draw,  is  used  to  check  and 

stop  the  motion  when  nece.ssary.     A  full  description  of  this  machinery 

^^will  be  given  in  another  chapter  describing  alterations  that  have  been 

^Bpiade  in  it. 

^M^  The  construction  of  the  bridge  was  in  charge  of  Col.  John  N.  Macomb, 
^BCnited  States  Engineers,  and  his  assistants.    Capt.  Amos  Stickney  super- 
^^vised  directly  the  construction  of  the  masonry,  and  Capt.  W.  H.  H.  Ben- 
yaurd  that  of  the  superstructure. 

The  bridge  is  one  of  the  strongest  and  best  in  the  United  States. 
Some  minor  defects  in  its  construction  are  as  follows: 

The  clear  width  of  the  roadway  is  rather  limited  for  a  (Jouble  roadway. 
Wide  loads  of  various  kinds  cannot  be  allowed  on  the  bridge,  and  gen- 
erally the  width  is  not  sufficient  for  ea.se  and  comfort  in  driving. 

The  floor-beams  and  stringers  of  the  upper  deck  are  of  wood.  When 
the  wood  decays  the  cost  of  tearing  up  to  replace  the  beams  will  be  con- 
siderable, and  the  disuse  of  the  bridge  during  the  considerable  time 
required  for  the  repairs  will  be  a  great  inconvenience. 

The  machinery  for  operating  the  draw  was  insufficient  in  power,  and 
the  cover  to  shed  water  from  the  upper  deck  ineffective.  These  last  two 
defects  have  been  remedied.  The  history  of  the  bridge  from  February, 
1873,  is  taken  up  again  in  Chapter  IX. 

The  acts  of  Congress  relating  to  the  Rock  Island  bridge,  and  the  guar* 

antee  between  the  Chicjigo,  Rock  Island  and  Pacific  Railroad  Company 

and  the  United  States,  describe  the  Hock  Island  bridge  to  be  "the  bridge 

across  the  Mis8is8ii)pi  Kiver  at  and  on  the  islancl  of  Rock  Island,"  and 

^bilso  as  the  "bridge  over  the  Mississippi  River  at  Rock  Island  to  connect 

^Khe  said  island  with   the  cities  of  Davenport  and  Rock  Island,"  and 

^■require  the  railroad  company  to  build, .at  its  own  expense,  "that  part 

^Tof  said  bridge  to  connect  the  island  with  the  cities  of  Davenport  and 

Rock  Island,  \\  hicli  is  on  the  east  (.south)  side  of  the  island,"  and  the 

enibanknient  on   the  island,  (which  bridge  and  embankment  were  for 

railroad  uses  only,)  in  accordance  with  plans  to  be  approved  by  the 

^—Secretary  of  War. 

^B    I  have  no  further  information  to  show  whether  or  not  the  plans  for 

^■tbis  work  were  ever  submitted  to  the  Secretary  of  War  and  acted  upon 

by  him,  or  by  any  officer  of  the  Gt  vernment.    The  object  of  requiring 

that  the  plans  should  be  approved  by  the  Secretary  of  War  was  to  insure 

that  the  work  should  be  so  done  as  to  cvuform,  as  far  as  possible,  with 
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tlie  other  plans  for  the  arsenal.     It  is  not  probable,  therefurc,  that  'hi- 
plans  would  have  been  act*<l   upon   by  the  t^ecretury  of  War  wirlnMir 
being  referred  to  the  Chief  of  Ordnance  and  to  the  comniandi' 
of  the  arsenal  for  consideration,  an<l  they  have  not  been  so  nw 
believe  the  railroad  company  proceeded  with  the  work  without  r«7t6mi|  I 
the  matter  to  the  Secretary  of  War,  and  constructed    this    part  of  tt«  I 
bridge  practically  upon   plans  discussed  verbally  by  the  officers  of  '^a 
company  and  General  Rodman,  and  considered  satisfactory  l»y  tbern,  :. 
1867.    This  work  was  completed  and  ready  for  use  in  1872.     As  n 
constructed,  it  is  substantially  as  follows,  (see  map  on  Plate  VI :)    I'n.  t 
the  island  or  south  end  o(  the  bridge  over  the  main  chanuel  to  who 
the  Arsenal  avenue,  named  Rock  Island  avenue  on  the  uiap,  crosiM>s  iW 
line  of  the  railroad,  there  is  an  earth  embankment,  generally  alxmt  13 
feet  high. 

The  track  passes  over  Bock  Island  avenue  on  an  iron  bridge  HO  fee* 
long.     From  this  bridge  to  the  bridge  over  the  south  channel  tii  i 

earth  embankment  approach  700  feet  long,  and  throughout  ni 
length  it  is  in  the  river  and  24  feet  high.    The  iron  bridg< 
channel  is  600  feet  long,  in  four  equal  spans,  and  the  earth  em  I  ■ 
approach  from  the  city  of  Rock  Island  to  the  south  end  of  the  budge 
is. 700  feet  long.    This  embankment  is  also  in  the  river  aud  is  22  feet 
high. 


Chapter  VI. 

THE    ROCK  ISLAND    WATER-POWER   UNDER  GENERAL    RODMAN'S    COM- 

MAND.  1865  TO  1871. 

Ownereliip  anil  o»rly  history  of  the  Moliue  Water-Power — Geueral  Ra(liuan  reportoW 
Chief  of  Ordnance  injury  to  island  reaultin;^  from  Muliae  Water-Po"  -  <  •  -,p«nji^ 
daui,  deimsits  in  slough,  >S:o. — Letter  from  Aloliuo  Water-Power  Gov  aM 

snbjoot — Proposals  made  by  Moline  Company — Chief  of  Ordnance  d  i :  imtiM 

to  be  made  for  cleaning  ont  south  channel — Estimates  and  plans  for  iuipruviog  water 
power — Moline  Company  decline  to  relimiuisb  wntor-powor  and  sabmir  nome  pl»tr»— 
Act  of  Congress  of  .June  87,  18(56,   making  appropriations  for  wat.v 
plaints  of  Moline  Company — The  Company  unwilling  to  submit  qin-^ 
water-power  to  a  commiseion  for  arbitration — Prouiisee  occupiwl  !■,  ,,1,, 

Moline  Company  ought  to  have  been  seized  under  net  of  April  19,  1  nnaM 

'of  aninnnt  of  wnter-poner  attaiaable  and  cost  of  same — Uuoisiou  »i  .(  Ord- 

nance respecting  water-power — Recommendations  of  Hoard  of  Commidatitaora  reapoct- 
iug  the  water-power — Indoraeraent   and  approval  of  Chief  of  Ordnunce  on  Hiimc — 
Hjoint  resolution  of  Congress  for  carrying  out  recomnifiidations  of  Coturni-. 
oultiea  enconntered  in  making  an  agreement  with  the  Mohne  Company — ( 
lllinut  expenditure  of  money   (^40,000)  on  wing-dam — Agreement   tiv-i  ■■.r.j- 

I'lans  for  developing  wat«r-power — Description   of   water-power — i 
about  plans — Protests  of  land-owners  against  construction  of  winj; 
tion  of  work  ordered  by  Secretary  of  War — Desoription  of  wing-dam — Co 
of  upper  dam  wall,  hist<iry  of — Appropriation  act  of  Jane  8,  lit6f, — Appro]  i 
of  ,)une  KO,  ltit>9 — Preaident  of  Moline  Company  states  many  yeai~s  will   i. 
to  complete  the  water-power  by  the  United  States — Propoaltiou  to  put  iti  I 
Letter  from  General  Dyer  on  the  subject — Change  of  plans  for  di-v-i; ■■ 
power  projected — Correspondence  on  the  subject — Correspondence  si:' 
retary  of  War — Further  correspondence  between  Chief  of  Ordnaut. 
man,  and  Moline  Watcr-Power  Company,  aud  disanwiou  of  various  n. 
to  the  water-power — Proposition  from  General  Rodman  to  pnrohase  ti 
for  the  United  States — Moline  Coinpan        "  ■• 

inchiii  of  wattir  to  be  re,served  for  Mr.  'i 

joct — Letter  from  Moline  Company  to  .........  .  .,. 

man   to  Secretary  of  War — New  agreement  between   Moline  < ' 

States,  ma<1c  Ai>ril  S),  1*J0 — Hreuking  away  of  old  water-power  ii. 

September  'J^i,  16GU — Anxiety  of  Moline  Company  to  hava  dams  ruuuwed  at  i>fi<->>— 

Railroad  Company  and  other  parties  interested  in  the  matter — New  iigretirnent  in;!-!*- 
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3amB  put  in  and  work  rosuincd  in  November,  I8C9 — Doposita  removed  from 
the  pool— Lii.-iit«naMt  Slialer'H  report  of  ■toundingi)  in  tlio  pool  ntid  moosorementii  of 
flow  of  wtttflr  info  llio  puol — ItoiuarkH  on  snnifv— Constrtiotion  of  wBtor-powor  canal 
be^ui  Augnst,  l?'7(t — Moline  (.'ompaiiv  prohibits  proacciition  of  the  work — Suspension 
of  work  niitborizod  bv  Secreliiry  of  War — Work  wnHpcndnd  ami  Grm-rul  Uodmaa 
niukes  report  on  the  Mibject — Letter  from  and  resolutions  adopted  by  Moliue  Com- 
pany— Oive  reasons  for  not  nennittinn  prosecatioo  of  the  work — Moline  Cumpnny 
conseni  I  ijon  of  work  Au;;n«i  li),  ItTO — New  aj^reement  uiailo  in  Septnml>er, 

ld70,  (fi  \   D) — Description  of  water-power  canal  ond  methods  employed 

in  conalii „  .^■.  same — Kemnrks  on  same — OtHcers  In  charge  of  the  work — Ap- 

j>endix  A:  jVgreemcnt  between  United  States  and  Moliue  Water-rower  Com[)any, 
dated  March  2,  1H67 — Appendix  B:  Agreement  between  same  parties,  dated  April 
8, 1H<)9 — Appendix  C:  A^ement  between  game  parties,  dated  October  28,  1969— Ap- 
pendix D:  Agreement  between  game  parties,  dated  September  7,  1870. 
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THE  MOLINK   WATEB-POWBB. 

The  following  statement  of  the  different  owners  and  transfers  of  the 
Toline  water-power,  from  the  time  it  was  first  used  in  1837  until  the 
occupation  of  the  island  for  military  purposes  by  the  Ordnance  Depart- 
ment iu  1803,  and  of  tlie  manner  in  which  the  prestjnt  Moline  Water- 
Power  Company  acquired  the  property,  has  been  kindly  furnished  to  me 
by  Mr.  Charles  Atkinson,  president  of  the  company. 
The  charters  referred  to  are  not  copied. 

In  February,  1837,  the  legislature  of  Illinois  granted  to  David  B. 
Sears  and  John  W.  Spencer  a  charter  to  build  a  dam  across  the  slough 
to  Rock  Island.     In  February,  1839,  this  charter  was  extended.    The 
dam  was  built  in  1841  and  1842,  and  a  saw  aud  a  grist  mill  were  put  up 
ou  the  Moline  side  in  184ii.    The  water-power  was  occupied  by  D.  B. 
Sears  and  associates  for  several  years,     In  1851  it  passed  by  sheriff's 
deed  to  Pitts,  Gilbert  &  Pitts,  of  New  York.    About  1853  or  18.5-1  Pitts, 
CJilbert  &  Pitts  entered  into  contract  with  Charles  Atkinson  and  others 
for  the  sale  of  the  entire  property,  including  water  power  and  mills. 
This  arrangement  was  not  carried  out,  and  a  suit  followed,  but  it  was 
iiltimately  settled  by  a  comprouiise,  and  the  contract  was  surrendered 
to  Pitts,  Gilbert  &  Pitts,  together  with  a  charter  obtained  by  Charles 
Atkinson  and  associates,  February  14, 1853.     Pitts,  Gilbert  &  Pitts  then 
organized  a  company  under  this  charter  and  carried  on  business  for  sev- 
eral years.     The  company  issued  a  quantity  of  bonds  to   Hamilton 
White,  of  Syracirse,  N.  Y.,  in  1859,  in  order  to  raise  money  for  inii)rove- 
^—iiientsand  repairs.    These  bonds  were  distributed  to  Horace  K.  White,  jr., 
H^harles  Se«lgwick,  and  several  other  parties  in  that  -city  and  vicinity, 
^nriie  bonds  not  being  jiaid,  the  whole  property,  including  water-power  and 
^■Tranchises,  subsequently  came  into  possession  of  the  bondholders,  and 
^iBnally  a  title  by  sheriflf's  deed  was  made  to  Horace  K.  White,  jr.,  April 
25.  1804,  who  held  as  trustee  for  himself  aud  associates. 

During  the  year  1804  negotiations  were  commenced  by  Charles  At- 
kinson aiicl  associates  for  the  i)urchase  of  the  water-power  and  property 
irijoining,  and  in  exiieotation  that  they  would  ultimately  buy  it,  they 
[Atkinson  aud  a.^sociates)  in  February,  1805,  obtained  the  charter  of  the 
Moline  Water  Power  Company.  In  Di-cember,  1805,  tlie.v  organized  a 
jmpany  under  this  charter,  and  the  same  date  made  purchase  of  the 
rater-power  and  franchises  and  of  land  adjoining,  aud  have  occupied  it 
Bince. 

To  show  clearlj'  the  relations  existing  between  the  Moliue  W^ater- 
Power  Company  and  the  United  Stwtes,  it  will  be  necessarj-  to  give  in 
full  a  considerable  part  of  the  correspondence  with  that  com[mny  and 
with  the  Chief  of  Ordnance  on  the  subject  prior  to  the  meeting  of  the 
commission. 
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IJocK  Islam  D  / 
A'ot, 
Brig.  General  A.  B.  Dykb, 

CMU/  of  Ordnance,   Iftuhinglon,  D..C.: 

Sih:  I  deem  it  my  dnty  respectfully  to  call  the  attention  of  the  Deportmeat  to  tlin 
preseut  condition  of  the  8loiif;li,  or  the  minor  channel  of  the  river  ruriDiug  betvMi 
Rock  Island  and  the  Illinois  shore. 

Before  any  artificial  obstnictions  were  placed  in  this  channel,  a  sin' 
of  water  passed  through  it  to  kc-op  it  free  fruio  deposits  of  iiudinient  atn 
flow  of  wat<!r. 

The  following  obHtrnctions  hare  been  placed  in  this  channel,  viz  :  At  the  low.,' 
the  piers  ajid  emhankiueut  uf  the  wagon-road  bridge  from  the  islarMl  to  R"- 1;  I 
City,  and  a  short  distance  above  it,  those  of  the  rnilruad-bridge;  aud  at  :i 
the  upper  end  of  the  ihlaod,  a  close  dam,  entirely  across  this  channel,  bailt  > 
power  company,  and  so  constructed  us  to  allow  no  water  to  pass  oper  it,  and  on^j  •) 
much  throutjh  it  as  passes  from  leakano  and  that  which  is  Dseif  as  motive-power. 

The  efll'fct  of  all  tbusr  obstructions  is  to  cause  a  sluggish  How  of  \vat«-r  in  *'        '  ' 
nel,  and  deposits  ot  tand.  mud,  sandust,  (Stc,  above  and  below  the  ljritl>;esi  :. 
end  of  the  island,  and  of  sand  and  mud  at  the  upper  eud,  above  tht~  claui  ul  t:.,    ^ 
power  company.    These  deposits  bare  been  gra(lually  accumulating  for  •  Dotttbcrai 
years,  and  already  amount  to  a  number  of  acres  at  eiich  of  the  obHlructiorio. 

If  tkese  obstructions  be  allowed  to  remain  as  they  now  exist,  this  cli 
nintely,  and,  in  my  judgment,  at  no  very  distant  day,  become  a  pool  of 
which   cannot   fail  to  aflect  seriously  and  injuriously  the  sanitary  counii  mn  oi  nn* 
island. 

The  bridges  are  both  necessary  to  the  public  interest  here,  and  the  w,iter-way  ondtf 
tbeiu  may  be  so  increased  ok  to  offer  no  injurious  obstruotiou  to  tbe  flow  uf  walor. 

The  water-power  derivwl  from   the  water-power  company's  dam  luay,  I   thfnir,  tf  ll 
CBU  be  preserved  without  injury  to  the  sanitary  condition  of  the  islaiiil,  be    ' 
ously  used,  together  with  that  derived  from  tliedam  between  the  main  ialai 
ham's  iKland,  us  a  motive- ]>ower  for  dnving  machinery  in  the  pablic  hIioiw  itixiiu  i<<l< 
erected  on  this  island. 

I  should  use  the  water-power  to  con<louse  air  to  50  or  GO  lbs.  per  (w{narv   imli.  uiil 
convey  this  condensed  air  to  the  shops  in  iron  pipes,  and  use  it  instead  of  ^ 
ing  steam-boilers  for  supplying  steam  to  the  same  engine,  when  the  wut«r-p<j\. 
from  any  cause,  fail  to  supply  condensed  oir. 

I  inclose  herewith,  for  the  information  of  the  Department,  tbe  views  ami  pm|icM> 

tions  of  the  water-power  company,  and  others  interested  in  the  preset •  —  „f  thri 

power,  for  preserving  it  without  injury  to  the  sanitary  condition  of  tlw 

It  appears  to  me  that  early  and  ilelinite  action  upon  this  subject  shim :  .  ;<ho  bf 

the  Department  at  as  early  a  day  as  practicable,  as  tbe  deposits  in  the  sluui;b  ans  mm 
will  be,  constantly  accumulating. 
I  am,  sir,  &.Q., 

T.  J.  RODMAK. 
ilajor  <ff  Orimama. 


UoUNX,  III.,  Novmher  71k,  MS*. 
'  AidorT.  J.  Rodman, 

Itock  Itluttd  Arienal : 
Sir  :  Having,  by  your  kindness,  been  permitted  to  read  your  letter  to  the  DBpart- 
inent,  of  this  date,  referring  to  thedum  at  this  place,  and  in  pur8aanc«  of  convonatioM 
with  you  in  regard  to  the  same,  and  its  eflfect  on  the  sanitary  condition  of  tho  ialaail 
and  neighborhood,  I  am  autborixed,  in  behalf  of  those  with  whjm  ttieso  ooofercDo* 
have  been  had,  to  say  : 

First.  That  op  to  this  time  it  is   not  realized  that  any  special  uoheiil''  -  ■■  "neDcui 
have  ever  yet  been  experiouced  by  the  building  of  our  dam  ;  though  .'g"* 

with  you  that,  should  the  dam  and  bridges  continue  as  they  now  are,  t  : .  ni',' 

naturally  increase.    Our  own  intercstand  comfort  have  long  since  sug^ 
bnt  which  up  to  this  time  we  have  nut  been  able  to  oppl}',  as  will  herm- 
it has  always  been  the  intention  to  extend  tbe  side  walls  (ut  ■ 
to  exhaust  the  capacity  of  the  power,  and  to  closp  up  the  spnu  hi" 
piers  aud  gates  instead  of  a  tight  dam,  ai  is  now  useii ;  these  gutis  .... 
to  be  opened  at  pleasure,  and  the  wufer-way  to  be  left.  ««  laru''  a»  ]»»> 
thought,  and  still  lielieve,  that  to  open  these  gate..',  suy  Saturday  nigh  I  ,,.-.- 

of  work)  and  let  them  remniu  open   until  .Mouduy  morning,  it   wouUl  uive  a 
wat«r  throngb  the  entire  length  of  tbcsl.iugh  of  sulUcient  volume  and  foro»  ttf' 
•way  into  the  main  river  below  the  island  all  the  Kcdinient  or  deposit  tlmt  will 
•ccumulatcd   daring  the  week,  provided   the   openings  are  suOlciuutly    largo  a|  I 
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brid);;e8  below,  nbich,  I  believe,  a  very  slight  exomiuation  will  satisfy  yon  are  at  pres- 
ent very  much  too  small. 

In   regard  to  tho  deposits  alrea<ly  accumulated  above  the  ilam,  we  have  always 
texpected  to  remove  the  most  of  that  hy  artitioinl  mi'iiiis.  (the  upper  portioD  is  mostly 
Tclean,  nharp  sand,  soitable  t'ur  building,  and  Huch  as  is  now  being  nsed  at  the  arsenal 
at  tJiu  lower  end  of  the  island,)  but  even  if  no  means  except  the  gates  were  used  to  re- 
move this  deposit,  wo  believe,  (tut  it  is  a  smooth-rock  bottom,)  that  the  whole  wonid 
ia  time  puss  entirely  out  into  the  main  channel,  if,  aa  I  before  remarked,  the  bridge 
Obstructions  were  taken  awny. 

With  this  submittinj;  of  our  mode  of  keeping  up  tho  water-power,  without  jeopard- 
izing the  future  henltlifiiluesx  of  either  the  itilund  or  itn  neighborhood,  uud  of  inoreas- 
iug  the    nsefiilncsR  as  a   motive-power,  it  is,  perhaps,  proper  to  suy  to  you,  that  the 
present  dilapiilated  rejiutatiun  of  the  MoHne  water-power  comes  from cuQses  heretofore 
out  of  our  power  («  reiuovc. 
^L     For  nearly  twei  ty  jtenrs  this   proi>ort^  has  l>een  embarrnssed  and  enoombered  with 
^Kjiiortgages  and  vexatious  lawsuits,  and  it  is  ouly  very  recently  that  the  end  of  them 
^H  seemed  to  be  near. 

^H     In  July  or  August,  16(53,  propositions  for  purchase  wern  made  by  our  people  aud  iio- 

^»  cepted  by  the  owners,  who  live  in  tho  State  of  Xew  York,  but  an  exuiuinatiou  of  the 

titles  showed   such  material  diftlcullies   that  nothing  could  safely  be  done;  but  we 

think  now  the  indications  are  that  the  arrangements  may  soon  be  completed  asbeforv 

ageed  upon. 

Yon  will  have  noticed  that  our  manufactories  have  very  considerably  increased  their 

works,  showinjj  their  appreciation  of  the  value  of  the  water-power  over  steam-power, 

and  in  this  point  they  have  had  a  large  experience,  for,  owing  to  the  :iccumulatious  and 

'1      conseiiuent  shutting  out  a  full  supply  of  water,  they  have  had  to  resort  to  steam,  and 

^Kknow  it  is  by  many  times  the  most  expensive  motive-power. 

^f     Tlie  extreme  rise  of  the  Mississippi  liiver,  as  compared  with  streams  flowing  from 
^^  mountainous  countries,  is  so  small  that  no  difficulty  is  experienced  in  having  and  keep- 
ing perfect  control  of  it,  and  making  it  an  even, constant,  aud  effective  power  in  all 
stages  of  the  river. 
It  will  be  perceived  that  any  proposition  (as  seems  to  be  contemplated  in  your  letter 
l^^reforred  to)  made  by  us  in  the  present  condition  of  affairs  could  only  be  a  contingent 
^Bone. 

^V  Onr  plans  and  calrulatinnR  as  to  fbtnre  improvements  have  always  been  based  on 
^^owning  and  occupying  the  power  at  both  ends  of  the  dam,  but  tho  new  phase  proaeated 
by  the  Government,  of  taking  entire  posBcssion  of  tlie  island  side  and  using  the  power, 
^_enggcsts  that  any  expenditures  for  further  and  more  pormaneut  improvement  should 
^n>0  donejoinf/y,/ind  to  this  end  the  parties  hero  who  have  negofiateil  for  and  intended 
^^Rhe  purchase  of  this  property,  as  soon  as  the  titles  are  made  right,  have  authorized  me 
^^po  say  they  will  surrender  all  their  claims  to  the  island  side  of  the  dam,  and  join  in  all 
^^nirUiir  improvements  nimn  any  basis  which  shall  be  equitable  and  Just  to  the  parties 
i^Tn  interest. 

In  closing,  we  wonld  respectfully  desire  to  commnnicate  through  you  to  the  Depart- 

•luent  that  tlie  suggestion  of  taking  away  the  dam  and  altogether  destroying  the  water- 
power  would,  if  carried  out,  Iw  not  only  a  great  calamity  to  the  town  of  Moline,  but  a 
direct  blow  at  manufacturing  interests  in  this  part  of  the  conutry,  and  besides  would 
cost  the  Government  in  damages  many  times  an  much  as  would  be  re(iuired  to  make 
this  water-power  of  the  most  permanent  and  eflicient  character,  and  so  imnrove  it  as 
to  secure,  beyond  question,  entire  exeni)ition  from  .til  local  causes  of  unheulthiness  to 
,he  island  or  its  surroundings;  and  would  also  call  attention  to  the  fact  that  it  would 
impair  the  navigation  of  the  rapids,  which  the  authorities  at  Washington  became  sat- 
lied  was  considerably  improved  by  building  the  dams  and  foruiog  the  water  iuto  the 
team  boat-cbao  ne  I . 

I  am,  very  respectfully,  your  obe't  serv't, 

CHARLES  ATKIN-SON. 


OnoNANCE  OrncB,  War  Dkpaktmkst, 

fTaahinjton,  Xov.  ith,  18fi5. 
BVt  Brig.  General  T.  J.  Rokman. 

'  Hork  /«f«n(f  Arnfiiti),  lUi.: 

Sll< :  Your  letter  of  the  7th  inst.,  in  regard  to  the  present  obstructions  to  the  llow  of 
rater  thnmgh  the  minor  channel  betwc^eu  Rock  Island  and  the  Illinoia  shore,  is 

"eived. 

Base  prepare  and  forward  an  estimate  of  the  cost  of  removing  these  obatruotions, 
I  to  protect  the  healthfulness  of  the  island,  a- d  at  the  same  time  to  derive  any 
'St  that  can  bo  made  to  accrue  therefrom  in  the  way  of  water-power ;  also  what 
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proportion  of  tliiH  coat  will  bo  fairly  cbaTj^eable  to  the  Government,  with  your  ^ 
lu  regard  U>  tho  beat  mode  of  effecting  the  object  in  view. 
Reap't'y  y'r  obe't  serv't, 

A.  B.  DYER, 
Brig.  G«n'l,  CK/  Ontu, 

Bock  Islamd  Absbmai^ 

November  iatk,tae&. 

P.  R.  Beed,  Esqr.: 

Moline.ni.: 

Sut :  Pursuant  to  onr  conversation  this  looroing,  I  reqneet  that  yoa  will  infotm  on 
on  the  following  points,  viz: 

lat.  As  t»  what  damage  yonr  company  woald  snatain  by  the  entire  removal  of  yont 
dam. 

2d.  As  to  what  remedy  yon  propose  to  apply  to  prevent  the  gradual  filling  np  of  tlu 
slough,  preserve  the  water-power,  and  secure  a  healthy  flow  of  water  through  th* 
slough-chnunel. 

3d.  k»  to  what  will  be  the  first  cost  of  applying  this  remedy,  ^nd  what  the  aaonil 
cost  thereafter. 

4th.  As  to  what  proportion  of  this  cost  your  company  proposes  to  bear,  in  view  a( 
the  United  States  having  the  right  to  use,  in  perpetuity,  one-half  of  the  power  thiu 
secured. 

T.  J.  RODMAN, 


Book  Islakd  Adskmal, 

January  22,  1^. 
MtJor-Genl  A.  B.  Dtku, 

CMff  of  Ordnanoe : 

Sir:  With  a  view  to  compliance  with  yonr  instrnctions  dated  November  14,  \v\'y  I 
addressed  to  Mr.  Reed,  then  the  agent  for  the  water-power  oo.,  a  letter,  of  whicli  ili" 
inclosed,  marked  "A,"  is  a  copy.    This  letter  was  turned  over  to  Mr.  Atkinson,  h'f 

E resident  of  the  Moline  Wat«r-Powor  Co.,  a  copy  of  whose  reply,  marked  "  [t."  in  iK.i 
erowith  inclosed.    This  letter  will  convey  to  you  the  views  of  the  water-power  i:oui- 
paoy  on  the  subject  in  question. 

Apart  from  and  entirely  independent  of  the  views  and  estimates  therein  f^ven,  th* 
following  is  an  estimate  of  the  cost  of  removing  by  artificial  means  all  ol>^ 
necessary  to  restore  the  flow  of  the  natural  quantity  of  water  through   th< 
slongb-cbanuel,  viz : 

To  remove  deposit  in  Moline  Water-Power  Co.'s  dam -^jf',^ 

To  remove  old  dam,  including  depomts,  brush,  and  other  mbbish  loniii'eted 

therewith 4,0 

Total  cost  of  removing  all  obstructions  oonneotetl  with  the  Moline  Water-Power 

Co.'s  dam 30,0)11 

To  remove  200  feet  of  embankment  of  railroad  contignons  to  bridge .. I,M9  { 

To  remove  200  feet  of  eni)>aiikment  of  wngon-rood  contignons  to  bridge I ,'"•'•  1 

To  remove  deposit  alwve  and  Ivelow  this  embankment ...  .  l.nOM 

To  extend  wagon-roB<l  bridge  over  flOO  ft.  of  embankment  removed,  tnclnding 

abutments,  piers,  and  bridge 5,000 

To  extend  railroad-bridge  over  SOO  ft.  of  embankment  removed,  inclnding 

abntments,  piers,  and  bridge » R, 

Total  cost  of  removal  of  all  obstraotioos  and  preserving  bridge  to  Rock 
Island  City 4J>,( 

Tlie  views  of  the  wat^er-fiower  co,,  as  obtaiue<l  from  Mr.  Atkinson  in  couTenatioiltl 
had  with  him,  as  to  the  mode  of  removal  of  their  old  dam  and  the  ulistructioDB  u 
by  it,  are  first  to  extend  their  wall  down  the  stream  and  nrur  the  Molinn  aboroj 
to  1,90(1  feet,  and  tlien  Mxtond  Hi«  dam  aerow  to  and  at  right  angles  with  th«»  \ 

«h(i!  ■      •       •  "  ',,    •  lid  ilani,  NO    ' 

slu;  ;  the  widt:  ,)(j 

at  11  •■•   -' 

th'  daOl 

an>i 

sarv,  by  liMitrt'iiiu^   up  Uie  dcpoMil    .  il    iiieniio,  wlioii,  with  tlie  ■ 

bridpe-embaukmentii  at  the  lower  •  'lough,  Mr.  Atkinson  auti'-  ^j 

water  will  carry  into  the  river  below  iiu'  i"i;ind  all  deimnitH  above  the  I'lr-vut 

and  that  by  opening  lhi-.H'  !i1inc«'-j;at<»i  at  intervals,  »ay  I'nun  Salnrilay  iiij^Iit  till 
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9»y  niomiiig  of  each  •vfeek,  the  slough-channel  will  be  kftpt  free  from  deposit  and  » 
heiiltliful  flow  of  w»ti>r  throujjh  it  securitd. 

In  tlie  HoiindnoHS  of  tliMc  views  toucbiiig  the  removal  of  present  deposita  I  do  not 
feel  entire  oonfidenco,  l>eiiig  »pprohen8ive  that  the  deposit  now  above  the  diuu  would 
lodge  at  different  points  along  the  slough  below  it. 

In  keeping  the  channel  clear,  however,  after  it  shall  have  been  our  1    :«nd  at 

the  same  time  preserving  the  wBf«r-power,  1  know  of  no  more  fejisil  m  that 

proposed  by  Mr.  Atkinson;  and  while  I  fally  ooncnr  with  him  as  to  lu,  ...i|'...  laiicoof 
preserving  the  water-power,  \f  it  can  bt  done,  and  a  healthful  flaw  of  ualer  through  th* 
elough  at  uie  ume  time  (scured,  I  regard  the  former  as  secondary  to  the  latter  considera- 
tion. 

Independent  of  clearing  away  present  obstrnotions,  old  dams,  Ac,  it  is  estimated 

I  t1  c'-w  dam  and  wall,  properly  and  ttuliHtantially  built  of  cut  stone,  inolading 

l»  ^  and  the  menoa  of  oi>erating  theui,  will  not  oont  luiw  than  $75,000.    And  in 

'  \  .t ..  .,.  ,...:  facts  that  the  water-power  company  had  oxclnsivo  control  of  that  power 

and  nil  uintters  connected  therewith,  and  have  cnjoyt«l  .ill  its  profits  since  its  origin, 

_»nd  that  it  is  now  rapidly  declining  in  value  un  well  an  obstructing  the  proper  flow  of 

rather  through  the  slough,  and  must  soon  buoome  worthless  as  a  water-power,  owing 

>  accumulation  of  deposits,  and  of  the  want  of  absolute  oertaiuty  atLichlng  to  the 

proposed  remedy,  and  of  the  additionul  farts  that  the  Goveruniont  is  not  yet  ready  to 

►vail  itself  of  t^ie  waf«r-i>ower,  and  that  it  ninst  iu  any  event  prepare  to  drive  its 

nacblnery  by  steam,  in  order  not  to  be  Htoppcd  by  failure  of  or  accident  to  the  water- 

Bwer,  itappeors  to  me  that  the  water-power  oo.  should,  if  they  desire  the  immediate 

>e  of  the  power,  proceed  at  once  t^O  build  the  new  dam  and  walls  us  aliove  described, 

blear  away -their  old  dam  and  all  other  obotrnctious  connected  therewith,  and  fully 

lest  the  efficiency  and  pemmuence  of  their  proposed  remedy  ;  then,  if  the  remedy 

'shall  prove  efBcieOt  and  permanent,  the  United  States  should  pay  to  the  water-power 

CO.  one-half  of  the  cost  of  eon»tniction,  with  compound  interest  on  that  amount  from 

Kite  of  its  expenditure  by  the  company  to  the  date  of  payment  by  the  United 
1,  and  Iwar  thereafter  ono-h^f  of  tne  expense  of  repairs  to  the  dam  and  wall, 
ave  the  right  in  perpotaity  to  use  one-half  of  the  power  thus  secured. 
T.  J.  RODMAN, 
Major  Ordnance. 
MouMH,  January  8,  1866. 
vroui^ial  T.  J.  Rodman  : 

Dear  Sut :  In  answer  to  your  request  that  I  would  reply  to  yonr  inqairies  made  of 
P.  R.  Reed,  eaqr.,  permit  me  first  to  say,  that  by  the  terms  of  the  charter  authorizing 
the  building  of  a  dam  from  the  main  shore  to  Rock  Island,  the  tehole  water-power 
created  thereby  wjis  granted  to  the  builders  and  their  assignees,  the  occupation  of 
■which  has  not  only  lieen  acquiesced  in  and  recognized  by  tne  Government,  but  has 
been  encouraged,  and  the  owners  are  not  now  willing  to  believe  that  the  U.  S.  pro- 
pose to  impair  these  rights  withont  making  a  fair  equivalent. 
The  que»tion8  to  Mr.  Keed,  as  I  nnderstand  them,  are  : 

First.  What  amonnt  of  damage  will  this  oompaDy  sastAin  by  entire  removal  of  the 
dam  t 

Second.  What  remedy  is  proposed  to  prevent  further  accamulations,  and  what  plans 
for' further  improvement  t 

Third.  What  will  be  the  first  cost,  and  what  annually  thereafter  t 
Fourth.  What  proportion  this  company  propose  to  bear  in  view  of  the  U.  8.  having 
the  nse  iu  perpetnity  of  half  the  power  t 

My  reply  to  the  first  qncsUon  is  that  the  company  are  nnwiUing  to  name  any  snm 
for  which  they  could  agree  that  the  dam  may  be  removed  and  the  water-power  de- 
stroyed;  for,  besides  (ho  great  injury  to  its  interests  as  a  company,  the  damage  to 
individual  manofactareTB  (us  I  have  aecertaiued  by  careful  investigation)  would  be  a 
less  hum  than  tuo  huvdrtd  and  fifly  thoiitarid  ilvllare,  and  the  damage  to  the  real 
in  the  town   of  Midine  could  not  be  estimated  less  than  fifty  per  cent.,  the 
of  which  is   indicated   by  the  aseessors'  books  to  be  over  nix  hundred  thonsond 
I.  so  that  the  actual  damage  sustained  by  its  removal  would  be  so  many  times 
nan  the  ont«iile  cost  of  putting  it  in  the  most  perfect  condition   for  nse,  and 
Bectiring,  when  needed,  a  healthful  flow  of  water,  that  it  would  teem  ill-advised  and 
veiy  much  out  of  place  to  nanie  any  sum  lor  which  it  could   consent  to  an   arrange- 
nient  that  would  so  i^ectuully  ruin  the  present  and  prospective  manufacturing  inter- 
ests of  Moline. 
[    In  answer  to  qneation  nnmber  two  1  woold  say,  the  remedy  always  heretofore  pro- 

SoBcd  to  prevent  further  necumulution  has  been  to  extend  the  walln  a  proper  dJHtance 
own  stream  and  till  acrosK  between  these  walls,  with  piers  mid  gatee  so  arriiiiged  as 
Mo  be  opened  at  pleasure,  and  thus  create,  when  opened,  a  stiung  cnrreirt  throngh  the 
^hole  channel. 
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Or  if  the  Ooyemment  adheres  to  the  plan  of  ooonpying  the  whole  island,  (which, 
uiidersfAnd  you,  is  its  preseut  purpose,)  nnd  shall  decide  to  use  water-]>ower,  tbei 
would  bo  uo  ne<Ki  of  a  wall  on  the  islaud  side,  but  let  the  water  lay  airainst  the  banl^ 
,    and  use  it  at  the  openingti  where  the  piera  aud  gates  touch  the  shore.     Or  in  order 
cet  the  power  still  lower  down  and  nearer  to  where  the  Government  shops  are  to 
locati-d,  these  piers  and  gates  may  be  placed  oliliquely  i' —      '■  "ii  the   lower  end  of 
lovTer  wall  to  the  shore  and  the  power  taken  at  the  lowi-i  which,  being  so  far 

down,  will  secure  the  best  head  and  freest  di8ch»r>{o  of  w.  .the  wheels,  and  fur- 

nish power  which  will  be  permanent,  reliable,  and  to  an  alinoet  indotinite  amonat,  aud 
as  safe  as  water-power  can  be  made.  A  portion  of  the  upper  end  of  the  bar  in  tb* 
pond  must  be  removed  bv  artificial  means,  but  the  lighter  part,  (by  a  little  stirring  ou,] 
us  well  us  the  accumulation  below,  will  all  waah  out  into  the  main  river  when  tha 
bridge  openings  are  properly  enlarged. 

In  answer  Xtt  quostion  nuuibur  threi;.  as  to  the  first  cost  and  annual  exp«Dsee  here- 
after, it  is  estimateil  tliat  (lomji/ly  to  a  hundred  ihounand  doUara  oan   be  jadicioiialy 
expended  on  this  water-power,  which  being  done,  it  will  he  permaDont,  secure  from 
flood  or  disaster,  and  of  ample  capacity  for  all  (loverument  purposes,  strengthen  the 
capaeity  of  the  power  ou  thu  Muline  side,  which  now  is  the  basis  of  the  product  of 
from  0M<'  to  /iro  milliont  of  dollara  of  munufauturuil  commodities  per  aiiiiuni. 
Aftor  the  first  outlay  the  annual  expenses  will  be  merely  nominal. 
The  answer  naturally  suggested  by  question  number  four  would  be  that  if  Goyem- 
ment  appropriate  to  itself  the  whole  upper  end  of  the  island  and   require  this  com- 
pany to  surrender  to  the  U.  S.  the  use  in  perpetuity  of  one-half  the  water-power  «ie- 
ati'd  by  their  dam,  it  can  well  aSurd  to  make  the  lmprovt<mont  suggested,  whon  by  u 
doing  it  savl^8  an  actual  damage  of  over  half  a  million  dollars,  a  ponuii: 
obtained  for  its  own  usee,  aud  it  aids  to  utilize  natural  forces  riitiier  Mi 
couragesrather  than  restrains  mauufacturiug  energies,  now  so  much  ner 
in  the  West.     Whereas  the  opposite  course  of  removing  the  dam  d>  - 
water-power  advantages,  entails  a  heavy  amount  of  real  damage  to    ii 
interests,  and  small  property-holders  that  are  illy  able  to  bear  it,  and  whtjrM  ulaiui*  tu 
justice  cannot  fairly  be  ignored,  and  also  seriously  damages   the  navigation   of  th« 
lJpi>er  liock  Island  chaiu,  which  by  river-nmii  was  regarded  largely  in, 
the  dam  and  wing  were  built.    The  exi)enditure8  I  have  suggested   c.i 
extensive  addition   to  the  wing-dam,  which  will  tend  to  help  the  navi^;,.. ..,.,   „,  i,.. 
'  rapids  in  projMrtion  to  the  distance  it  is  carried  up. 

Over  twenty  years'  experience  and  practical  knowle<lge  in  the  matter  gives  us  a  cod- 
tidence  which  others  less  acquainted  may  not  have,  and  which  is  indic»ted  by  the 
substantial  improvements  cooueoted  with  the  power. 

In  closing  allow  me  to  say  I  believe  the  damage  to  navigation  over  the  Rock  Island 
chain  alone  would  bo  more  than  is  required  to  make  all  the  impruvemeot«  required. 
I  am,  with  great  resiieot, 
I  CHAS.  ATKINSON, 

L PrciideHt  iloline  IVatir  f!». 

^^B  Chapter  141.— (Approved  Jane  27,  1866.) 

^Zll  ACT  maklog  further  proTlalona  for  tbs  sabiblisbraeat  of  an  knnorv  and  arsenal  of  eooataiMMM 
deposit,  and  repair  OD  Rock  lolaud,  in  the  Statp  of  llUuots. 

Skc.  4.  That  the  following  snms  be,  and  they  are  hereby,  appropriated,  ont  of  mij 
money  in  the  Treasury  not  otherwise  appropriated,  for  Kock  Island'  arsenal,  to  be  tf 
plied  us  follows,  viz : 

To  liquidate  claims  for  property  in  Bonhara's,  Wilson's,  and  Winnebago  Inlands,  anil 
for  property  in  Rook  Island,  which  h:i8  been  taken  in  pursuance  of  law,  fur  military 
purposes,  two  hundred  and  ninety-three  thousand  six  hundred  dollars,  or  so  uiocb 
thereof,  and  no  more,  as  may  be  necessary  to  pay  the  respective  olaiuiaots;  such 
aroi>uul.fl  as  moy  be  reported  by  the  board  of  commissioners  authorired  by  Iho  act  o/ 
April  ninetoenth,  eiglitoeu  hundred  and  sixty-four,  and  ordered  by  the  United  8t«t«» 
circuit  court  to  be  paid  to  each. 

To  secure  water-power  at  the  bead  of  Rook  Island,  one  hundred  thonsand  dollare. 

I  Rook  Isulnd  Arsf.nal, 

'  AiigHH  i5(A,  laes. 

M^or-Gen'l  A.  B.  Dvkr, 

Chiff  of  Ordnance,  Ifathington,  D.  C: 
Slit:  Since  the  receipt  of  your  letter  of  4th  tnst.,  calling  for  my  view  - 
uieiidations  as  to  the  most  advantageous  inodt>  of  secnring  \vat«r-power  i 
I  have  conferred  fully  with  Mr.  Atkinson  aud  other  members  of  the   \  ■,, . 

Power  Co.  as  to  their  right  to  ami  claims  upou  that  power,  and  the  be-  inj- 

proving  it.    This  corapauy  claims,  under  the  laws  of  Illinois,  to  own  thi-  ;  th» 

water-power  secured  by  the  dam  raoniug  from  Rook  Island  to  the  Illinois  stiore ;  snii 


.en^i 

to« 

•  bs  ■ 
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r.  AtkinsoD  inforras  me  that  ho  understood  the  qoestion  to  have  been  settled  last 
liniur,  between  you  and  me  and  himself,  and  that  members  of  Congress  Harding  and 

TasUburue  so  oudergtood  it,  on  the  bneis  that  the  United  States  were  to  give  to  the 

«oiupauy,  or  exjieud  it  for  it<i  benefit,  ^0,000  out  of  tlie  JIOO.OOO  appropriated  "  to  se- 
cure water-power  at  the  head  of  Rock  Island,"  and  receive  therefor  the  right  to  use 
one-half  of  stid  power.  I  do  not  so  undorstaud  it,  and  I  Iiave  informed  Mr.  Atkinson, 
as  I  now  iuform  you,  that  my  \'iew8  relative  tu  the  rights  of  the  United  States  in 
auity  are  substantially  the  same  now  as  (fiven  in  my  letter  to  you  dated  January  2*2, 

The  ooropaay  are  unwilling  to  refer  the  qnostion  of  rights  and  equities  between  them 
od  the  United  Stjites  to  the  commissioners  recently  appointe<l  to  adjust  claims  for 
[)iwrty  taken  by  the  United  States  on  this  island  for  military  purposes. 
I  am  not  sure  that  an  error  lias  not  bcuu  curniuitted  by  my  prodoocNSor,  and  up  to 
Ilis  tiuiu  ucquiuscud  in  by  oic,  iu  not  takiu;;  pos.scmion,  under  the  act  of  April  19,  IHti4, 
it  the  trater-poirir  claimed  by  tlic  Moliiio  Water-Power  Co.  at  the  island  end  of  their 
dam,  MS  well  as  of  the  premises  iu  which  that  power  is  used,  and  for  the  use  of  wbioh 
power  that  company  Is  in  the  receipt,  of  rents.  Should  this.course  be  deemed  to  have 
^Been  contemplated  by  the  act  above  oit«d.  it  could  bo  adopted  yet,  and  would  bring 
^^Be  cjuestion  of  equity  betweuu  the  eompau^v  and  the  United  States  before  the  commis- 
^Hon  above  referred  to ;  and  ahonld  the  bereniaflnr-eited  propositions  not  meet  the  views 
^^K  the  Department,  I  would  recommend  this  course. 

^V  The  company  have  offered  to  allow  the  United  States  to  have  and  use  (|)  two-thirds 
(and  Mr.  Atkinson  has  gone  as  far  as  {-fji)  seven-tenths)  of  the  whole  power,  on  con- 
dition that  the  United  Stat«B  build  and  keep  in  repair  the  entire  wall  or  dam,  and  clean 
It  deposits  from  D  to  A  and  allow  the  company  to  use  the  other  third  or  three-tenths 
eo  of  charge.     And  I  believe  the  comjiany  mai/  permit  the  United  States  to  use  (f) 
biee-fourths  of  the  power  at  these  tertns,  the  United  States  putting  in  arches  in  the 
^all  below  the  company's  dam,  and  renting  on  oquilable  terms,  to  be  used  on  the  llli- 
io\»  shore,  such  amount  of  power  as  they  may  not  require  and  for  such  times  as  they 
Bay  designate. 
The  estimated  cost  of  erecting  a  permanent  and  substantial  wall,  with  snitable  wheel- 
Bnts  aiul  sluice-gatos  1>etween  the  points  A  aud  I),  is  $300,000.     For  clearing  out  deposit 
eiimpany's  present  dam,  say  $.30,000.    For  ro-jairiug  and  extending  wing-dam  above 
enham's  I.tluud,  say  $'.20,000;  nmkiug  the  total  estimated  costof  $^<.'>U,000  for  securing 
the  jioint  A  say  J  of  the  whole  power,  or  say  2,000  to  2,500  horse-power,  and  at  Ben- 
»m's  Island  300  Imrse. 


The  cost  of  water-whoels,  shafting,  gearing,  pumps  for  oondensing  air,  a  suitable 
0  iu  which  to  jiloce  them,  and  of  the  pipes  iu  position  for  oonvej'ing  this  power 
^om  till'  point  A  to  the  sbo]is  will  not,  I  think,  be  less  than  $'200,000;  making  a  total 


D»t  of  $.'i60,0u0.  This  is  a  large  sum  to  expend  at  iino<.<  for  power.  But  the  coat  of 
tinning  l.r>UO  horse-power  ten  lionrs  per  day,  by  steam,  for  one  year,  at  10  pounds  of 
).il  per  horse-power  per  hour,  aud  coal  at  18 cents  per  bushel,  (the  lowest  price  that  I 
ive  paid  here,)  is  $l01,'^'iU,  while  the  interest  ou  $560,000  at  7  per  cent,  is  $3^,5(M).  And 
ro<iuired  to  run  day  aud  night,  the  cost  of  steam-power  will  he  doubled,  while  that 
water-power  will  he  slightly  increased. 

It  is  true  that  the  Govornmonf  will  not  probably  require  auylhing  like  all  of  2,000 

(orse-power  at    present,  or  iu  ordinary  tinu>»  of  peace,  but  if  shouiil  have  an  ample 

apply  to  meet  all  contingencies  and  future  extensious  of  operations  here.     So  that,  if 

I  Government  goes  to  the  expense  of  using  any  water-power  at  the  shops  hero,  aa 

'  alHive  figures,  I  tliiuk,  show  that  it  should,  it  ought  to  secure  the  right  to  at  least 

I)  three-fourths  of  all  that  can  be  reasonably  developed  at  the  company's  duni ;  aud 

view  nf  the  fact  that  large  manufacturing  establishmeuts  have  been  built  and  are  iu 

|ii  ration  which  derive  their  power  from  their  dam,  aud  of  the  fact  that  lli  i'li 

the  cniufiuny  of  but  fuiefonrth  of  the  power  diminishes  the  uumbei  i- 

iK'Ut»  that  can  be  put  iu  motion  by  it,  and  thereby  diminishes  the  value  oi  j  r 

briiperty  in  the  vieinii.y,  I  um  iO'cllned  to  think  that  if  the  company  will  cede  lo  the 
Jiijted  .States  three-fourths  of  the  whole  jiower  ou  the  terms  hereinbefore  slated  the 
government  ought  to  lu'cept  it  aM  an  equitable  adjustment.  An  additional  reason  of 
[lis  urrungeineiit  is  that  it  avoids  all  partuertiliip  and  complications  in  the  construction 
md  maintenance  of  -vv  "  '  i^.  A-c,  |ilaoiug  the  whole  control  of  construction,  both 
i  to  chiinieler  and  e  i  the  hainU  of  the  i.ioverumeut. 

•Sluuilil  the  question  j  .  I  <m  thi»>  bu«is,  the  removal  of  the  deposit  III  the  month 
''  the  company's  present  dam  i>e«omes  n  uereasity,  and  by  constructing  a  railroad  from 
head  lo  the  loot  of  the  island,  which  is  contemplated  in  any  event,  thisd«f>osit 
uiild  be  readily  removed  lo  the  contemplHled  site  of  the  steamlioat-wharf  just  below 
present  rullroiKl-bridge,  where  a  large  nmonut  of  lUliug  will  be  requirt«l  to  make 

■    -    •    vlinrf.     And  under  these  circuiiistiUices,  I  would  reooni i.i i,  „f 

■I  "  to  8<>ciire  walcr-powor  "  «»  may  be  necessary  for  I  li  "I, 

,■  I   led  in  repairing,  and  perhaps  oxioiidiiig,  the  wing-dam  i  and 

i  iho  point  E,  which  would  Increase  the  iKiwor  at  both  Boubam's  island  daiu  O  aud 
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ht  the  dmn  from  A  to  D,  and  the  remainder  in  preparation  for  the  r«>r>>"v  ni  ■ 
in  the  company's  dam  as  above  and  for  conHtructing  tho  wall  hetv 
advise  me  of  the  views  of  the  Department  on  the  points  herein  . 
practicable,  as  I  shall  want  to  estimate  fur  the  constrnction  uf  thu  vaii 
to,  if  it  is  to  be  built,  and  the  company  are  anxions  to  have  the  wat«r  . 
settled,  so  that  they  may  go  to  work  on  a  now  dam  if  the  Ooveniramir.   n.-i  nui-i  i.i  • 
■o,  and  I  do  not  fiH'l  that  I  ought  to  settle  di-finitcly,  or  so  as  to  bind  the  Ouveruiueaf^ 
a  qnestion  of  such  magnitude  as  that  uuw  under  consideration. 
I  am,  sir,  very  resp't'y, 

T.  J.  HODMAN, 

ifaj.  OrdfkMfr. 

Orsxancr  Omcick,  War  Department, 

WiuMngttm,  Aug.  Si,  1W6. 
BVt  Br.  Oen'l  T.  J.  Rodman, 

Com'cFg  liock  hl^ind  Artmal : 

Sib:  Your  letteT  of  the  l&th  inst.,  in  relation  to  secaring  water-power  at  Rook  tsUod 
has  been  received  and  doly  considered. 

This  Department  has  neither  the  authority  nor  the  means  to  proride  Avater-poirer 
according  to  the  plan  and  at  the  estimated  expense  mentioned  in  your  1'     ^  ' 

were  deemed  advisable  to  do  bo  instead  of  relying  upon  the  use  of  sni 
as  may  be  necessary  for  ordinary  operations,  or  may  become  so  horeaf 
enlarged  ones.    With  our  present  means  and  authority,  the  best  courgj-  • 
to  be  this:  to  ascertain  the  title  uuw  held  by  individuals  or  compani'- 
power,  and  to  take  possession  of  the  same,  so  far  as  it  may  be  done  under 
tioD  of  the  act  of  April  19,  18G4,  authorizing  and  empowering  the  Secretu; 
"to  take  and  hold  full,  complete,  and  permanent  possession,  in  behxdf  of  the  L'uitul 
States,  uf  the  lands  and  shores  of  the  island  of  Rock  Island." 

This  taking  and  holding  should,  of  course,  only  be  done  if  neoesfi"---  f"-  •'  -  --;rpo««i 
of  the  Government  in  its  occm>aney  of  the  island  for  military  pm  'ar  u 

it  may  be  necessary.     Any  claims  for  loss  or  damage  arisiujj  iherr;  ,  lar* 

to  come  before  the  oomuiissioners  and  to  be  settled  as  provided  by  law. 

AAer  the  Government  shall   have  thus  acquired  possession,  made  settlenien!,  wit 
obtained  title,  the  securing  of  watar-jiower  at  the  head  of  Rock  Island   ui  i 
ceeded  with,  if  deemed  advisable  and  approved,  to  the  extent  of  the  nieAti- 
ated  therefor.     But  no  work  can  be  done,  nor  plan  undertaken,  nor  agreeiueiii  mirio 
into  fur  this  object  Invohing  a  cost  exceeding  that  appropriation. 
Respt'ly  your  obed't  ser't, 

A.  B.  DYEIR. 
B't't  Maj.  Gm'l,  Ch'/  OrdiuMOK  , 

On  t.he  27th  August,  1866,  General  Kodmau  notiQed  the  Moline  Water- 
Power  Company  to  vacate  ou  September  1,  ISCC,  in  behalf  of  the  United 
States,  all  ot  that  portion  of  the  Moline  WaterPower  Coiupan.v's  dam 
lying  north  of  the  middle  line  of  the  channel  of  the  Missis.sippi  Kiver 
separating  the  island  of  Rock  Island  from  the  Illinois  shore,  together 
with  the  whole  of  the  water-power  developed  and  secured  by  said  dam 
north  of  said  line;  also  all  other  lands,  sand-bars,  or  dei)08it8  uf  sand, 
stone,  or  other  materials  lying  contiguous  to  said  island  and  noitb  of 
the  aforesaid  line,  and  which  may  be  in  the  company's  possession  or 
claimed  by  them. 

On  the  22d  of  September  the  Chief  of  Ordnance  granted  tbe  Moline 
Water-Power  Company  anthority  to  collect  rents  accruing  from  the  use 
of  their  water-power,  |)emling  the  examination  and  decision  of  t5 
tion  as  to  tiie  right  of  the  company  to  any  property  on  the   i 
Kock  Island  or  its  shores.    This  priviU^ge  was  given  upon  the 
condition  that  it  was  revocable  by  the  authority  granting  it,  v  . 
the  question  regarding  tbe  rights  of  the  company  should  be,  ia  thu  judg- 
ment of  that  authority,  settled. 

The  company  was  to  signify  their  acceptance,  in  writing,  of  the  above 
understanding  and  agreement. 

Ou  the27thofSeptenilH'r,  General  Ko<liuan  acknowle^lged  the  receipt 
of  a  copy  of  a  letter  relative  to  the  collection  of  rents  by  the  Moliiic 
Water-Power  Company.    He  stated  that  ho  would  take  no  action  in  tbi" 
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latter  nntil  advised  by  the  Chief  of  Ordnance  of  the  acceptance  liy  the 
loliue  Water-PowerUomiiany  of  the  conditions  mentioned  in  that  letter. 
The  action  taken  by  the  board  of  commissioners  apj)ointed  by  the 
'resident  of  the  United  States  to  adjust  claims  growing  oat  of  the  action 
»f  the  United  States  in  taking  possession  of  property  at  the  Bock  Island 
irsenai,  under  the  act  of  Congress  approved  April  19,  18G4,  in  the  case 
)f  the  Moline  Water-Power  Oompany,  and  the  recommendation  by  tho 
board  of  a  plan  for  the  settlement  of  matters  between  the  United  States 
and  that  company,  are  embodied  in  the  report  of  the  board,  copied  ia 
Chapter  IV. 

The  recommendation  in  this  case  is  very  long,  and  is  not  copied  again 
here.    Briefly,  the  plan  recommended  by  the  board  was,  that  the  Moline 
"Water-Power  Company  should  convey  to  the  United  States  the  fee  of 
the  entire  water-power.    In  return  for  this  the  United  States  shoidd 
develop  and  construct  the  water-power,  and  give  to  tho  Moline  Water- 
Power  Company,  in  peri)etuity,  free  of  cost,  one-fourth  of  all  the  power 
obtained  and  the  privilege  of  renting  at  the  nominal  price  of  fifty  (50) 
cents  per  square  inch  of  crdss-section  of  water  at  openings,  per  annum, 
^all  the  w.ater  that  the  United  States  shonld  not  at  any  time  require  for 
ise  at  the  arsenal.    This  plan  has  been  fully  canied  out,  and  the  recom- 
mendations of  the  commi8.sion  are  nearly  all  embodied  in  contracts  made 
jetween  the  United  States  and  the  water-power  company,  which  will 
jppear  in  the  further  history  of  the  water-power.    Nevertheless,  a  care- 
ful reading  of  the  report  of  the  commission  on  this  subject  would  be 
iseful  for  a  clear  nuderstauding  of  the  subsequent  action  taken  respect- 
ig  it 

The  Chief  of  Ordnance,  in  submitting  the  report  of  the  commissioners 
to  the  Secretary  of  War,  for  his  action  thereon,  made  the  following  re- 
Kirks  in  regard  to  the  recommendations  in  the  case  of  the  water-power 
company : 


Extract  from  htltr  of  Chuf  of  Ordnance  trantmittiny  report  of  l\t  Rovk  Itland  commvMUm. 

Oudxaxce  Office,  War  Bei'artmest, 

Wanh'mgtoH,  Ftbruarij  8/A,  1967, 
To  the  SEcuKTARr  op  Wah, 

11  aahinijton,  D.  C. : 
Sir  :  I  have  the  honor  to  transmit  herewith  the  report  of  the  commission  appointed 
]iider  the  acts  of  Cougruss  approved  April  lUth,  1&C4,  uud  June  */7th,  IciOO,  to  uacertaia 
>he<  true  value  of  the  laud  on  Rock  Island  taken  possession  of  b;  the  War  Deportment, 

bndthe  compensation  due  each  oluimnut. 

«■•  •  »  •• 

Yon  will  observe  that  no  award  has  heen  made  to  the  Moline  Water-Power  Company 
for  the  impruvemonts  mode  by  it  iu  creatiu'^  its  water-power;  iiiid  as  the  laud  upon 
the  island  upon  which  the  improvements  arc  fceated  belongs  to  the  United  States,  it  is 
dxnbtfnl  whether  the  commission  hod  anthority  under  eithur  of  the  acts  alxive  niiraod 
to  award  dnniagos  to  this  company,  the  power  to  award  damages  being  limited  by  the 
[^'ts  to  claims  for  the  valno  of  the  lauds  owueil  by  iudividnals  aud  taken  possession  of 
jy  the  War  Department.  Still,  as  this  company  was  permitttd  to  make  these  improve- 
aeuts  upon  public  property,  it  is  doubtful  whether  it  should  be  takon  from  the  com- 
pany without  compensation. 

The  recommendation  of  the  commission  indirectly  gives  compensation  to  the  com- 
pany, and  at  the  same  time  promotes  the  interests  of  this  Department  in  securing 
Vuter-power  for  the  arsenal.  If  the  Wax  Department  has  authority  to  sanction  and 
Barry  into  ilFect  this  recommendation,  I  respeotfully  suggest  that  it  be  done. 

If  further  legislation  is  necessary  to  that  cfl'ect,  I  recommend  that  it  be  requested  of 
Congress  as  soon  aa  possible. 

Very  respectfully,  your  oVd'l  serVt, 

A.  B.  DYER, 
BHg.  Gen't,  Ch'f  nf  Urd. 
11  ORD 
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To  carry  out  the  foregoing  recommeudatious,  the  following; 

of  Cougiess  was  passed  : 

Resolution  No.  64.— (Approved  March  2, 1807.     VoU  14,  p.  57a  ) 

JOIXT  RESOLtJTIOX  to  suable  llie  Swretury  of  War  to  c»rrv  on  t  an  agreement  Ui  r«UtIo 
puwor  ioT  Ibtf  fti-aouul  ut  KuoklAlauil, 

Tbat  tbe  Secretary  of  War  be,  and  he  18  hereby,  auf.horizod  and  empowMXvd 
into  effect  llin  Tecaininendations  of  the  coniniissioueni  ap]ioiiit«<l  under  tho  acts 
nineteen,  eighteen  hundred  and  sixty-fonr,  iind  June  tw«uty-M«ven.  eighteen 
and  sixty-six,  relative  to  tho  Moliue  Water  Company  and  tlie  \wntm--nower  _.  _ 
Island,  Illinois,  us  contained  in  the  report  of  said  ooniuiissioiioi-s,  and  to  m«ke  «>piici 
tion  for  that  purpose  of  the  money  heretofore  appropriated  for  aocuriuir  »"uier-p«i» 
at  tho  head  of  Bock  Island.  ** 

Oa  tbe  Dtb  of  April,  18C7,  the  Chief  of  Ordnauc©  sent  to  Genera/ 
Bodnian  a  draught  of  au  agreeuieut  for  the  si^^iiuture  of  the  J/oiw 
Water-Power  Compauy,  which  embodied  the  rcoommendiitioDS  ofiia  i 
commissioners.  1 

On  April  10, 1SC7,  Generiil  Rodman  returned  this  agreenieut  aud  in-  I 
closed  a  copy  of  a  letter  from  the  Moline  Water-Power  Companv,  Jawl  I 
April  15, 1SC7,  statiug  that  the  compauy  did  not  tbiiik   the  I 

fully  covered  all  tho  poiats  recommeuded  by  the  coiumissi.  ■! 

president  of  the  company  w.is  authorized  to  execute  the  same  ou  l>di^H 
of  the  compauy  after  adding  the  following  words  :  ^^^1 

It  being  farther  understood  that  this  af^reement  is  for  the  purpose  of  carrvinf  >il^| 
the  recommendations  of  the  comiuissioners  appointed  under  tba  aot»  ">'  \  "•''  13lJ||^^| 
and  .lune  *.'?,  iHiiO,  relative  to  the  Moline  Water-Power  Company,  aii'i  ^>[^^^l 

Kock  Island.  Illinois,  and  that  the  rceommendatlon  of  said  conimissi.'  ("^^^I 

at  the  Ordnance  Department  at  Woahingtou  City  Is  regarded  as  a  part  ui  tlii«^^^H 
ment,  ^^^^| 

General  Rodman  stated  that  he  did  not  feel  authorized  to  adJ  Ul^| 
clause,  but  that  he  could  see  no  objection  to  its  being  added.  ^| 

The  agreement  wa.s  returned  by  the  Chief  of  Ordnance,  under  dateo^| 
April  li),  1SG7,  with  the  additional  clause  inserted,  as  requested  by  tb^l 
]\Ioline  Water-Power  Company.  ^^M 

One  clause  of  this  agreement  was  again  modified  iu  the  f  "  '  '^M 
June,  and  before  giving  a  copy  of  the  agreement,  as  finally  e.\i  fl 

will  be  best  to  explain  the  circumstances  which  led  to  this  n)odilicaii<-i;;^ 
6si>ecially  since  it  was  the  cause  of  a  change  in  tbe  atuount  of  moucz^l 
expended  on  the  wingdam,  or,  wore  properly,  of  theaiiioniit  uf  ni|HJ^| 
paid  out  by  the  Ordnance  Department,  and  has  sometimes  causcitl^^H 
plaints.  ^^^B 

In  l.SGG,  (by  act  approved  June  27,  1866,)  Congress  appropiMJi^l 
$l(tO,0(»0  for  the  water-power.  It  had  been  agreed,  vcM-bnlty,  9^H 
)i<40,<KiU  of  this  sum  should  be  expended  on  the  wing-dam,  and  tllvV^H 
maiuing  $0O,U(Kl  on  the  stone  dam  for  utilizing  that  part  of  the  povie^| 
which  the  agreement  gave  to  the  Moline  Company.  There  ^v  ■  -  .  -lnai^H 
put  iu  the  agreement  (third  clause)  requiring  $40,()<)<)  to  be  <  ^^^^| 

the  wing-dam.  The  anxiety  for  this  clause  on  the  part  oi  uk>  .>1^^^| 
Water-Power  Company  was  caused  by  the  fact  that  it  was  siipposM^^H 
wingdam  wonld  give  more  benefit  to  the  part  of  the  power  to  beaSI^H 
by  that  lomjiany  than  it  would  to  the  part  to  be  used  by  tho  GovoD^I 
ment.  (Tliis  belief  was  without  good  foundation.  The  wiug-dantj|^| 
the  same  effect  on  one  part  of  the  power  that  it  has  on  the  o^^^H 
Further  nppropriatjous  would  probably  be  made  to  complete  the  £l^^H 
and  othi  r  jmrts  of  the  water-power  iu  accordance  with  the  |tl)tn<i,  In^H 
the  Moliue  Company  did  not  feel  so  sure  that  tbe  wing-dum  would  l*1^| 
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jmpleted  ia  tLe  way  tLatcK^mpiiny  wanted  it,  and  as  tbey  wereauxioiis 
)oat  it,  this  clause  was  made  a  part  of  the  agreemeut.    It  was  not  coq- 
Buieut  to  stipulate  in  the  agreement  exactly  what  work  should  be  done 
the  wing-dam,  but  the  plans  for  the  dam  were  made  and  agreed  upon 
jrbally,  and  the  estimated  cost  was  carefully  determined  and  found  to 
within  §40,00(t.    Then  the  third  clause  of  the  agreement  was  made 
specify  that  this  sum  of  money  should  be  expended,  and  this  covered 
»e  case.    Afterward,  while  the  wiugdam  was  being  built,  it  was  found 
lat  contractors,  doing  work  for  the  United  States  Eugineer  Depart- 
aent  in  ihe  improvements  of  the  rapids  of  the  Mississippi  Kiver,  were 
ccavatiug  rock  from  the  bed  of  the  river  near  the  site  of  the  wing- 
Jam.    Authority  was  obtitined  from  the  Engineer  Department  to  have 
this  rock  delivered  on  the  dam.    This  was  done,  and  the  only  expense 
rhich  the  Ordnance  Department  incurred  in  the  construction  of  the 
3ck  part  of  the  dam  was  the  cost  of  unloading  the  rock,  and  a  cousid- 
"erable  i)art  of  this  labor  was  performed  by  enlisted  men.    As  the  largest 
item  in  the  estimated  expense  of  building  the  dam  was  the  cost  of  rock, 
delivered  as  required,  it  wa*  found  that  with  this  arrangement  the  dam 
could  bo  built  in  accordance  with  the  plan  agreed  upon  for  much  leas 
than  840,000.     General  liodman  then  proposed  to  deduct  from  -SlO.OOO 
the  value  of  the  rock  delivered  at  the  dam  and  expend  the  remainder; 
'lut  he  was  informed  by  the  Chief  of  Ordnance  (see  letter  from  the  Chief 
if  Ordnance  to  General  Kodman,  dated  May  29,  1867)  that  this  could 
•Illy  be  done  by  consent  of  the  Molino  Water-Power  Company,  and  if 
aat  company  insisted  upon  it,  the  whole  $40,000  would  have  to  be  ex- 
ended  ujion  the  wing-dam  in  accordance  with  the  agreement.    The 
)bief  of  Ordnance,  however,  suggested  that  the  agreement  (which,  I 
elieve,  had  iiot  yet  been  executed)  bo  changed  to  suit  the  case.    This 
ras  done  by  consent  of  the  Moliue  Company,  and  the  third  clause 
imended  to  read  :  "3d.  The  United  States  of  America  hereby  agrees  to 
Ipply  forty  tliousand  dollare,  or  so  much  thereof  a«  the  War  Bejuirtment 
my  consitler  lucc^xary,  to  couii)lete  the  wing-dam,"  &c.,  the  words  in 
italics  being  added  to  the  original  agreement  to  make  the  clause  suit  the 
_C3se. 

The  total  amount  paid  out  in  the  construction  of  the  part  of  the  wing- 
lani  in  which  the  Moliue  Company  was  interested,  in  accordance  with 
the  foregoing,  was  820,081.05. 

The  remainder  (a  little  over  $10,000)  was  reserved,  as  General  Rod- 
man's letters  show,  for  connecting  the  wing-dam  with  Benbam's  Island 
and  Sears'sdam,  and  for  repairs  of  Sears's  dam. 

It  was  subsequently  claimed  by  the  Moline  Company  that  the  United 
States  did  not  carry  out  this  part  of  its  agreement,  because  the  whole 
$10,000  was  not  expended  on  the  wing-dam,  and  complaints  have  been 
based  upon  this  claim.  On  this  account  a  full  statement  of  the  matter 
i.s  given.  The  letters  pertaining  to  this  subject  are  not  co[>ietl,  because 
it  is  unnecessary.  They  are  as  follows:  From  General  Kodman  to  the 
Chief  of  Ordnance,  dated  May  I'l  and  June  5,  18(57;  from  the  Chief  of 
Ordnance  to  General  Ifodman,  dated  May  liD  and  June  10,  1807;  from 
General  liodman  to  ^loline  Water- Power  Company,  dated  June  3,  and 
their  reply  ilated  June  4,  18G7. 

-  The  agreeuieut.after  being  amended,  was  executed  by  theMolineWater- 
fc*ower  Company,  and  .sent  to  the  Chief  of  Ordnance,  June  19,  lSt>7.  This 
■8  the  agreement  still  in  force  between  the  United  iSUttes  and  the  water- 
feower  company,  and  contains  the  principal  matters  of  contract  between 
Khe  two  contracting  parties.  It  has  been  amended  aud  supplemented  by 
Additional  contracts  several  times  since,  and  as  all  of  these  agreements 
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are  iiuiwrtaut  dociiments  for  convenience  of  reference  anil 
the.v  are  pliiced  together  in  order  of  occnrrence  in  an  ap, 
end  of  this  chapter.     This  first  agreement  is  marked 
appendix. 

IJefore  giving  an  acconut  of  tlie  construction  of  the  winp-dam,  it  irill 
be  best  to  esphiiu  what  were  the  plans  respecting  the  water-poirer  a" 
this  time.    These  plana  are  set  forth  in  a  letter  from  General  IIo<' 
to  the  Chief  of  Ordnance,  dated  May  L'O,  18G7,  and  cau  be  undei>' 
by  reference  to  the  map  on  Plate  XI.    Prior  to  this,  in  the  snmnuT 
1866,  there  was  considerable  correspondence  on  the  subject  of  the  water 
iwwer,  and  the  letters  on  the  subject  give  the  plana  lor  the  work  w 
they  stood  at  that  time. 

A  short  description  of  the  water-power  will  be  useful  for  anderEtaod 
ing  the  papers  and  maps  on  the  subject. 

The  distance  from  the  head  of  the  wingdam  to  the  foot  or  west  end  of 
Eock  Island  (see  map  on  Plate  XI)  is  3.20  miles.  The  fall  of  the  R<»:k 
Island  rapids  in  this  distance  is  6.65  feet  at  high  water,  and  T-.'JS  feet  at 
low  water.  To  obtain  a  water-power,  this  fall,  or  so  much  of  it  as  is 
practicable,  must  be  concentrated  at  one  point.  This  is  done  in  th« 
south  or  "  slough '' channel  by  building  a  dam  across  it.  The  fall  or 
head  obtained  at  the  dam  is  the  total  fall  of  the  rapids  given  al)Ove,  less 
the  slight  fall  of  the  surface  of  the  water  in  the  pool  above  the  <!am  an«l 
tLe  fall  in  the  tail-race,  or  so  much  of  the  channel  as  is  below  the  dam. 
At  low  water  this  last  amount  to  be  deducted  is  considerable.  At  higb 
water,  of  course  the  water  backs  up  into  the  tail-race,  makes  the  surface  of 
the  water  in  the  tail-race  nearly  level,  and  the  amount  of  fall  to  be  sub- 
tracted is  inconsiderable.  This  gives  a  fall  or  head  at  the  dam  aa  fol- 
lows, (see  map  on  Plate  XI :) 

At  the  east  end  of  the  dam  O  O,  where  the  Moline  Company  aaes  iU 
water — 

At  high  water,  6.45. 

At  low  water,  5.45. 

At  the  lower  end  of  the  dam  K  K',  where  the  United  States  use*  il» 
water — 

At  high  water,  6.65. 

At  low  water,  6.25. 

The  location  of  the  dam,  as  proposed  by  General  Rodman  iu  1866,  i* 
shown  on  the  map  on  Plate  I . 

The  plan  as  proposed  in  1867  (see  General  Rodman's  letter  of  M»f 
20,  1867,  copied  a  few  pages  further  on)  was  to  build  a  masourv  dam 
along  the  line  O  O  O'  to  A.  (See  map  on  Plate  XI.)  The  Moline  Com 
pany  was  to  use  its  water  at  the  east  end  of  this  dam  O  O,  and  let  tM 
water  pass  along  the  tail-race  formed  between  this  dam  and  tlie  shorf. 
The  United  States  would  use  its  water  at  the  lower  or  west  eii 
dam  at  O' K.  This  was  the  plan  for  which  the  first  agrcci 
Appendix  A  at  end  of  this  chapter)  was  framed. 

This  plan  was  subsequently  changed  in  1869.     By  the  new  pl.in  the 
dam  O  O  was  to  run  in  to  the  shore  of  the  Moline  Company's  1 
and  a  canal  was  to  be  dug  to  carry  away  the  Moline  Comjiauy's  :,... 
from  S',  and  discharge  it  into  the  river  below  the  site  of  the_  dam,  where 
the  United  States  would  use  its  water.    This  is  the  plan  npou  which  tht 
water-power  was  sub.sequeutly  constructed. 

The  dam  last  mentioned  was  not  located  when  the  plan  was  inade,bai 
was  8ubsequentl3-  located  on  the  line  K  K  in  1872. 

This  plan  caused  a  new  agreement  between  the  United  Stat^-s       '  ' 
Moliue  Comi)any  to  be  ma<le,  which  is  given  in  Appendix    i 
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iapter.  This  plan  brought  the  "pool"  or  dammed  up  water  agiiinst 
ie  Moline  Company's  land  along  the  shoreline  d  K,  and  necessitated 
le  construction  of  a  dike  to  prevent  the  overthrow  of  the  company's 
iud.  The  dike  n  d',  to  prevent  overflow  upon  the  island,  had  to  be  built 
either  case. 

IC  these  plans  for  a  water-power  are  deemed  peculiar  or  expensive,  it 
lould  be  borne  in  mind  that  the  report  of  the  board  of  commisaiDners 
id  the  legislation  and  agreements  based  thereon  required  that  the 
fnited  States  should  construct  the  water-power  and  give  the  Molino 
juipany  one  fourth  of  the  water.    This  obligation  was  the  payment 
■which  the  United  States  made  to  the  Moline  Company  for  its  property, 
that  is,  for  its  share  of  the  water-power.    Under  this  obligation  the 
\vater-power  had  to  be  so  built  that  the  Moline  Company  could  use  its 
~  urth  of  the  water,  and  it  could  use  it  only  at  or  near  Moline.    It  had 
so  to  be  so  built  that  the  Government  could  use  its  three-fourths,  and 
he  arsenal  required  this  three-fourths  near  the  arsenal  shops.    If  a  dam 
vere  built  across  the  channel  at  or  near  Moline  to  suit  the  wants  of  the 
oline  Company,  then  the  Government  could  have  no  power  one  and  a 
>urth  miles  below,  where  it  required  it;  and,  vice  versa,  the  Moline 
pompany  could  have  no  power  if  the  dam  were  built  below.    The  head 
pas  too  little  to  admit  of  its  division  by  building  a  dam  at  both  places 
3d  using  the  same  water  twice,  hence  the  peculiar  construction  de- 
cribed ;  and  the  peculiarities  of  the  case  admitted  of  uo  better  con- 
struction. 

Had  the  United  States  purchased  all  the  rights  of  the  Moline  Ooni- 

iny  by  paying  a  sum  of  money  for  the  same,  then  the  Government  would 

ive  needed  ouly  to  build  its  dam  such  as  K  K  across  the  channel  and 

|rotect  the  shores  of  the  pool  from  overflow  by  the  inexpensive  dikes 

Bcessary  for  this  purpose.    This  would  have  saved  the  expense  of  the 

reat  dam-wall  from  o  to  d,  4,000  feet,  niid  the  canal,  2,000  feet  long  and 

)0  feet  wide,  through  limestone  rock,  which  have  been  built  solely  to 

lable  the  Moline  Company  to  use  its  share  of  the  water,  and  have  cost 

Ibout  $500,000.    It  is  presumable  that  the  rights  of  the  company  conld 

ive  been  purchased  for  a  less  sum  than  this,  and  the  United  States 

rould  then  have  been  left  sole  owners  of  all  the  power,  and  would  have 

een  free  from  a  troublesome,  "  entiingling  alliance"  with  a  private  cor- 

iration. 

At  p  on  the  map  is  shown  the  wooden  bulk-head  put  in  by  the  Moline 
Company,  and  frequently  mentioned  in  papers  relating  to  the  water- 
^^ower.  It  was  a  temporary  structure  to  make  a  portion  of  the  water- 
^Bower  available  for  use  by  the  Moline  Company  while  the  construction 
^Hf  the  remainder  was  going  on,  and  it  has  since  been  removed. 
^H  The  line  of  the  Moline  Company's  old  dam  (partly  washed  out  in  ISGS 
^^nd  entirely  removed  in  ISO'J)  is  shown  at  n  nnn  on  the  map.  This 
line  may  not  be  absolutely  correct,  but  it  is  as  nearly  so  as  I  can  deter- 
mine. 

The  wing  dam  built  by  the  United  States  is  shown  on  the  map  from 
Jeuham's  Island  to  C.    The  small  piece  G  is  the  piece  referred  to  in 
jtapers  as  being  at  Gordon's  Landing.    The  piece  n  I  is  a  cheap,  narrow- 
rail  of  loose  rock,  rising  only  a  little  above  the  surface  at  low  water.    I 
^ave  never  understood  clearly  what  object  was  sought  in  putting  in 
lese  two  pieces,  and  they  have  never  accomplished  any  good. 
Tiie  proposed  channel,  marked  M  M'  on  the  map,  the  piece  of  wing- 
im  C  N,  and  the  long  dotted  lines  showing  a  proposed  wing-dam  to  A 
to  explain  some  history  of  the  water-power  of  a  much  later  date,  and 
lill  bo  described  in  the  proper  place. 
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It  is  believed  that  the  foregoing  description  and  explanntion  w^fllw 
able  the  reader  to  understand  all  papers  ou  the  sabject  of  the  u  i;.. 
power  without  much  difficulty.* 

Ou  the  20th  of  May,  1867,'Goneral  Rodman  sent  to  the  Chief  of  Onl 
nance  plans  for  the  improvenieut  of  the  water-power,  with  the  foII«iria| 
letter: 

Rock  I«laj<d  Arsksau  Ir.us.. 

J/«i*  a),  l^ 
Brevet  Mi^jor  Geueral  A.  B.  Pyki!, 

ChitJoJ  Onlimiice : 

Sin:  In  coniiiliHuce  witli  yours  of  the  IWth  ulto.,  1  huve  Ibe  honor  fo  i 
with  U'ucinjjs  ui  i)litiit>  of  proposeU  iuiitrovemuiitii  uf  watur-iiower  nt  the  i 
ialant], 

t>hwt  No.  1  showH  Uie  jihin  of  these  improvements.    I  prupose  to  cumint^Do'  ^ 
head  uf  Beubaiu's  lulniiil  uud  raise*  the  wing-dam  uji  to  ni'ar  th«   lii.rli.«  .r.  r 
Alliug  iu  rubble  ur  broken  Htoue  and  earth  or  sand  aud  mad  uow 
and  to  extend  this  winir-dum  as  far  up  the  river,  aloDC  the  lino  > 
(40,000  will  bnild  it.     I  also  piopost' to  commence  at  the  lower  eiul  ol  tin   i 
of  old  dam,  and  build  along  Iho  broken  line  a  stone  wall  '20  feet  bijrb  by  li' 
and  4  feet  at  top,  with  a  10-iuch  thick  atone  copiup;,  as  far  as^CO.OOO  will  t 

The  wnter-power  cnmpsn.v  desires  that  openings  shall  be    bnilt    in   i  ' 

shown  in  sheet  No.  2.  One  donble  opening  in  every  lUU  feet,  or  one  treb! 
eveiy  150  feet.  This  wall  should,  iu  niy  judgment,  be  built  with  oemeu 
linie,  and  of  lnT(je,  sound  stones,  well  bedded,  with  fragment  beaders  in  t 
course,  exteudiug  well  into  the  wall.  The  stones  forming  the  outer  and  \i. 
the  wall  should  be  stjuarely  jointed,  bnt  not  dressed  on  the  exterior.  1. 
think,  be  strictly  "  range  work,"  but  each  general  course  should  not,  at  h 
composed  of  more  than  two  thicknesses  of  stone.    The  interior  of  tiie  w.. 

composed  mainly  of  large,  sound  stones,  the  interstices  being  well  lilled  in  v, .: ..    

stones  and  cement.    The  oopinf;  only  Deed«be  dressed  along  the  Joiats  and  edga,  ml 
properly  bedded. 

Very  respectfully,  your  obed't  servant, 

T.  J.  RODMAN. 
Liiut.  Cot.  of  (Mlnaiicv  and  Ji'c't  JBiig,  Gen'l,  V.  A,  J. 

Ou  the  L'Cth  of  December,  1867,  General  Rodman,  in  reply  to  n-  '" 
quiry  from  Mr.  B.  Davenport  relative  to  the  proposed  crib-work  . 
Mississippi  River  opposite  to  his  property  iu  Moliue,  explaiiied  ita  otycti, 
and  received  the  followiug  reply : 

Rock  Isiakd,  Ii.r.iNors,  January  3d,  im. 

Brig.  Gen.  T.  J.  Rodman,  U.  S.  A., 

Sock  Island  Jnenal,  Iluck  Inland,  Illiiwh  • 

Sm:  Your  coraninnication  of  tbo^tith  ult.,  relative  to  the  rrih-work  in  flj)>Mi«>>- 

sippi  River  opposite  my  property  above  the  town  of  Moline,  is  r.      '       ' 
lor  the  pnrjiosM  of  improving  tlie  water-power  belonging  to  tli' 
head  of  the  island  of  Rock  Island,  it  is  proposed  to  hnild  the  ■   _ 
uitenings,  say,  three  to  tivo  feet  above  low  water,  the  exact  height  yet  i 

The  above  property  h.ns  a  river-front  a  mile  in  length,  which,  by  ti. 
work,  will  be  entirely  shut  ofl' from  access  to  steamboats  and  other  rr;iUo  mtviititSiiit 
the  river.    Parts  of  the  bank  above  the  underlying  rock  are  now  wusbed  at  tli.i  hifbH 
stages  of  water,  and  a  portion  of  thel.ind  is  but  little  above  the  usual  liicli  ' 

tlie  ell'cct  of  the  proposed  improvement  in  raising  the  general  water-lev. 

work  very  serious  damage  to  the  projierty  in  question  by  the  washing  u, -J 

banks  and  the  overllow  of  a  portion  of  it. 

I  do  not  wish  to  put  any  oljstacle  in  the  wray  of  the  proposed  improvement,  hot,  M 
the  contrary,  am  desirons  of  facilitating  tlie  work  as  far  as  possible,  and  it  would  eca 
that  I  ought  not  to  be  materially  damaged  by  it. 

It  a])]>ear8  to  nic  to  be  no  more  than  right  that  the  flovernment  s!i      '  '  -' 

banks  from  washing  by  a  facing  of  rough  stone,  commonly  called  " 
some  other  proper  means,  and  should,  by  dikes,  or  levees,  protect  thi- 
flow,  and  I  am  wilting,  in  the  event  of  being  so  protected,  to  release  i 

*  In  the  copies  of  papers  relating  to  the  water-power,  letters  nv  '  • 
accompanying  (iraiviugs  are  sometimes  ouiiited,  beoausc  the  di 

psny  this  book  ;  when  these  references  are  imiiortant,  they  are  ;:  ^  . 

the  "map  on  Plate  XI,  and  are  given. 
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I  nil  claims  by  roosrm  of  ilfttitiijT''  flone  said  properfy  by  such  iniprovcmeut.    TUe 
raaid  crih-worlc  in' no  evpiil  to  bn  built  iuort<  tlii»n  live  fent  above  low-wator  mark. 
I  atu,  sir,  very  respectfiiliv.  vour  ob't.  scrv't, 

BAILEY  DAVENPORT. 


Geiioral  lioduian  rofen'<*il  Mii.x  case  to  tlie  Chief  of  Orclaance  for  bis 
[ inforuiatiou  and  I'urt.bor  iusuuctiout*.  as  follows: 

WaSIIINOTOx,  Fehruitrtj  M,  XrifS. 
B'v't  Maj.  Gen.  A.  B.  Dtkr, 

Chief  ()/  OrdHMce : 
Pi':     '  ■   "     '         1   to  rtiport  Hmt  in  pnrsiianre  of  tbo  plum  pr.  '   '       ::it. 

jtni!  ■irtni^nf,  for  tbi>  Lonstnietton  of  tlie  \viu(;-iluin  ;  .  ng 

tbi'  V ,     ^  ... :  iluck  Islauil  arsi-nal,  1  bad  comineaced  work  at  i ,  .uve- 

luent,  and  tliat  in  conai-fiumice  of  having  been  .ndviaed  by  .Mr.  U.  Davon])ort.  ibat  he 
I  »bon1d  claim  from  tho  Unit«d  States  reraiinoration  for  any  damajjo  tUiit  luiirbt  be  don« 
I  to  bis  jiroporty  from  overflow  or  abrasion  of  shores  coiisoqnerit  npon  the  constrnntion 
[of  said  dam.  I  bare  d«>nicd  it  proper  to  discontinue  work  ua  said  dam  until  tho  fur- 
[thor  instructions  of  tho  Dopartnieut  shall  bnvi>  been  receivnd. 

The  probability  of  seriou.i  damage  to  Mr.  l'>iu-iMiport'»  property  from  the  erection 
I  of  the  wing-dam  is,  in  my  .jnd(jnipnt,  remote,  as  the  dam  opposite  this  property  will  not 
Lesceed  three  feet  in  hei);ht  above  ordinary  low  water,  and  there  will  be  a  depth  of 
[  fthntit  twelve  feet  on  tho  top  of  the  dam  at  hij;h  water. 
Plejine  give  your  instrnctions  on  this  subject. 
I  am,  sir,  respectfully,  your  ob't  sorv't, 

T.  J.  RODMAN. 
Lt.  Col  of  Ord.  and  Kr't  Brig.  Gen.  U.  S.  A.,  Com'd'q  S.  I.  JrienaJ. 

Tbe  following  answer  was  received  to  tbe  above  letter : 

OlIDXANCe  Ot'FICE,  War  Departmint, 

Wa»himjto»,  February  Hth,  ISfii 
iBrovet  Brigadier  General  T.J.  Rodmax, 

Commanding  Hock  letaud  Artenal : 
Sin:  In  reply  to  yonr  letter  of  fith  in.itant,  askinjj  instructions  a9  to  whether  yon 
jehall  resume  work  on  the  winjj-dam  for  developing  the  water-power  at  the  Rook  Island 
[Arsenal,  I  have  to  state  that  yonr  lett.er  was  nabmitted  to  the  Secretary  of  War,  with 
iTeoomnieDdation  that  the  work  shonid  go  on  as  authorised,  and  that  he  has  approved 
Jthat  recommendation.  Vou  will  therefore  resume  work  ou  tho  daui,  as  advised  by 
(lelegraph  this  morning. 

Respectfullv,  yonr  ob't  serv't, 

A.  B.  DYER, 
Brttisl  Major-Gtmrul,  f'hiiif  Ordnauce. 

As  tbe  drawings  and  records  of  tbe  arsenal  gave  no  full  description  or 

bistory  of  tho  coustructioii  of  tbe  wingdaiu,  1  obtained,  in  1S72,  from 

,  Lient.  W.  P.  Butler,  wbo  was  familiar  witb  it,  a  8i)ccial  report  on  tbe 

[subject.    Tbo  following  are  extracts  from  tbis  report,  and  ou  Plate  XII 

[are  sbown  uross-seclious  of  tlie  wing-dam  : 

Pivrt  H  I,  X.'VW  long,  was  bniU  in  November  and  P-ootnljer,  \^<u,  liy  M(\jor  Edaon, 

then  in  teni)>(>niry  cnmmand  nf  Roctv  InlaiKl  .irsiMinl.     I'Liiii  orib-\vr)rk,  10'  from  out  to 

uOnt,  mddl.  of  G"  x  8"  pine  timber,  fastened  by  oiik  jiinH,  llllod  with  loose  stone  to  about 

(3'  above  low  w»t«r.    The  work  w^as  done  by  u  ibremun,  two  laborei-s, and  live  eulisttMl 

[men.    The  stone  wns  from  Dnok  Crook  chain,  one  mile  distant,  transportetl  in  lighters 

Ijy  Case  :  '  'iny,  and  unlonded  by  the  Ordnance  Department.     The  cribs  were 

I  bui't  on  1  1  lowered  in  place.     Kate  of  progress  ."^O  feet  per  day.     Lumber  in 

100'—'  w  .uu  per  thousand.    Total  cost  ofdam.Sl.OO  per  running  foot.    Theplaus 

not  I  been  returned  to  General  Rodman,  ho  declined  to  make  tho  United 

Stnl.  lor  this  work.     The  lumber  was  furnished  by  Clias.  Atkinson,  president 

of  tho  Molino  Wftter-Power  Company,  who  was  afterward   to  be  paid  for  it  by  tho 

j  United  States.    General  lioduinn  made  a  proviso  that  this  should  not  be  constnied  to 

lomfer  any  right  of  ownershiji  in  Mr.  Atkinson.     Part  D  E,  in  deep  water,  was  bnilt  in 

^Februa^y  and  March,  Ifiif?.     Criljs  of  0"  >:  8"  timbers  were  bnilt  on  the  ice,  and  lowered 

lin  place  oud  filled  with  stone  qtmrried  about  1,000'  S.  W.  of  Seiirst's  dam,  and  hauled 

tin  wagons  to  the  wing-dam,    A  few  cribs  were  made  15'  wide  at  the  bottom  and  12' at 


-H>.rai!. 
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the  top  ou  the  outride.    Tbis  was  found  to  be  costly,  and  tbe  rest  wore  made  I 
at  tbe  bottom,  without  batt«r.    Part.  A  B  (.'  D  was  bnllt  from  July  t.  •  ' '      * 
The  cribs  are  lii'  wide  froiu  A  to  V.  and  10'  from  C  to  E.    It  waa  not  at  i 

cover  over  the  cribs  entirely,  and  acontiunoua  opron,4'  wide,  was  made  i.  .  .. 

f^om  Benhnni'H  Island,  to  ]>rcvont  auderwasbing.   Tbe  timbers  are  6"  x  O",  ()"  X  6",ud 
6"  X  b".  fastened  by  oak  pins. 

A  rope  was  8tretclio<l  from  the  wing-dam  to  tbe  cofler-dam  on  Moline  • 
for  a  current-ferry.  The  stone  was  all  delivered  on  linhters  by  Case  aii^  i 
unloaded  by  Ordnance  Department.  Cost  per  loose  yard  of  stone  in  pi  - 
Average  cost  per  runuiiic  loot  of  completed  dam  A  B  C  D,  S8.1IU.  Part  t  J 
November  17,  1»CS,  to  Jiine,  l^VJ.  An  ordinary  coffer-dam,  made  of  i 
iilled  with  enrtb,  %va«  put  in  and  covered  over  entirely  with  stone  puri.l!:L- 
Atkinsou,  at  Sl.OU  per  loose  yard.  Tbe  stone  was  delivered  on  Molinesbon- I. 
son,  and  loads  transported  and  unloaded  by  Ordnance  Department.  Cost  of  cuu 
dam  E  F  per  running  foot,  Jll.OO.  The  wing-dam  was  intended  to  be  1'  above  highl 
for  the  first  400'  from  Beubain's  Island,  to  make  a  log-harbor.  The  next  length  * 
bo  8'  above  low  water,  the  next  5'  above  low  water,  to  tbe  west  lino  of  Bailey  D«t«i>-I 
port's  property,  and  oil  east  of  that  lino  3'  above  low  water. 

After  the  completion  of  the  dam,  a  large  quantity  of  the  sand  and  mad  exearaln 
from  the  water-power  pool  was  deposited  along  tbe  wing-dam.     It  was  the  opinion  o 
Ueneral  Rodman  that  an  extension  of  the  wing-dam  much  beyond  CforUou'a  I.au<ljnfl 
wonld  not  be  benelicial,  as  such  an  extension  would  necessarily  make  the  mouth  o(  il«  i 
pool  narrower. 

It  is  my  own  opinion  that  it  would  not  be  advantageous  to  connect  Gordon's  LaaJ- 
ing  with  thf  upper  part  H  I,  unless  the  dam  should  be  made  more  nearly  wntirti  ' : 

than  it  is  now.    The  mouth  of  the  pool  in  tbis  ease  would  be  but wii! 

small  increase  of  bead  wonld  be  nearly  oompeusated  for  by  tbe  leakage,  an'^ 

row  opening  would  be  liable  to  be  freqaeully  gorged  by  ioe,  tbe  river  beiug  shoUou  i; 

tbe  point  I. 

THE  UPPER  DAai-WAT.T.. 

This  wall  is  marked  o  f  on  the  map,  (Plate  XI),  antl  in   papers  is 
sometimes  called  the  Moline  dam  wall  to  distinguish  it  from  other  wati-r- 
power  constructions.    At  o  n  is  shown  a  crotchet  in  the  wall.    It  was 
intended  originally  to  build  the  wall  from  about  the  point  »i,  along  the 
line  where  the  Moline  Company's  old  dam  had  been.    Tbe  crotr' 
built  out  to  0,  and  the  wall  built  from  that  point  at  the  requi 
3Ioline  Water- Power  Company,  and  that  company  paid  the  in 
cost  caused  by  the  change  of  location.    This  crotchet  now  u 
retaining-wall  for  the  earth  embankment  approach  to  the  Go\ 
bridge  to  Moline.    (»  j)  ou  the  map.)    A  cross-section  and  eU- \ 
the  dam-wall  are  shown  on  Plate  XJI.    The  elevation  shows  one  of  the 
"water-ways"  mentioned  in  pa])ers  on  this  subject.    These  water-wart 
are  now  always  called  gates.    There  are  thirty-seven  of  them  in  lhl« 
wall,  built  solely  for  the  use  of  the  Moline  company.    And  this  numln^, 
it  was  estimated,  would  supply  that  company  with  all  the  water  thcT 
will  ever  require  or  all  that  they  can  ever  be  allowed  to  use  under  th«r 
contract.    These  gates  might  give,  with  water-wheels  of  the  maximum 
size  consistent  with  economy,  about  1,900  horse-power. 

The  height  of  the  wall  from  the  rock-bed  of  the  river  is  generally 
about  ISJ  feet.    Its  height  above  low  water^  is  ICJ  feet.    It  is  8  feeW 
thick  at  the  base,  3J  feet  thick  under  the  coping,  and  the  coping  i«.  l1 
foot  thick  and  4J  feet  wide.    The  wall  is  strengthened  by  slop  •] 

tresses  3  feet  wide,  and  3  feet  thick  at  the  base,  and  placed  15  it.  .J 

The  total  length  of  the  wall  is  2,307  feet.  "     j| 

It  was  begun  in  June,  18C8,  and  finished  in  December,  1869,  exoc  J 
about  100  feet  at  the  lower  end,  which  was  not  built  till  1872.  ■ 

The  stone  was  furnished  bj'  Messrs.  Sanger  &  Steel,  of  JoK-^t.  Ttr| 
was  brought  to  Alolino  by  rail,  aud  transported  from  the  railr<  a 

in  Moline  to  the  bank  of  tbe  river  near  the  wall  on  a  special  .  .uui^l 

*  Low  water  here  menus  low  water  in  the  tatl-race.    Tbe  water  is,  of  conrvs/^^^l 
io  the  pol.  ^^^1 
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switch  laid  for  tUat  purpose.  After  being  dressed  it  was  wagoned  down 
to  the  sit«  of  the  wall  in  the  river,  and  was  set  with  boora-derriciis. 
Little  or  no  difficulty  was  exiierienced  in  getting  good  foundations,  the 
bed  of  the  river  being  good  solid  rock  throughout.  The  total  cost  of 
this  wall  was  about  $217,000.» 

The  following  are  several  letters  and  papers  pertaining  to  the  water- 
power,  which  are  interesting,  and  which  need  no  explanation  except 
what  has  been  given : 

MoLC«B,  June  9,  1908. 
B'v't  Brig.  General  T.  J.  Rodman  : 

Sir  :  Our  manufactnri-ra  tliiuk  tbat  the  space  between  the  w.ill  and  yonr  cotlVr-dnin 
at  Moline,  as  bow  buiu);  jilaccd,  will  tend  to  obstnict  the  discbarge- water  from  their 
vbeels,  and  bnve  iDutruct4.-d  me  to  say  that  if  you  will  cbaiigc  it,  bo  as  to  iDcrea'Wj  the 
Bpace  about  lifty  feet  additional  to  what  it  ia  uuw,  this  company  will  pay  the  additional 
exiieune  tbat  may  bo  incurred  by  such  ohaugo  by  the  United  States. 
With  KTeM  respeot,  I  am,  your  obedieDt  servaat, 

CHARLES  ATK1N.S0N, 
rretident  Moline  Water-rower  Co. 

General  Kodinau  changed  the  position  of  the  dam  as  requested,  and 
upon  the  conditions  named  in  the  foregoing  letter. 

[PiBUC  No.  38.] 

AX  ACT  mAkiiigApproprlaUoanfor  theaapfiort  of  the  Araiy  forthe^^ear  endlug  Jane  tiiirUeth,  c}lj;ht- 
ovu  hondrod  oud  iiixtv-uiuc,  and  tor  other  purpuaes. 

lie  it  enacttd  by  the  Smatc  aud  Bouse  of  Sepreaentaiiven  of  the  United  States  of  Jmerioa  iit 
Congress  Ofscmhled,  Tbat  tbe  following  soma  bo,  and  tbe  same  .arc  hereby,  appropriikted, 
out  of  any  money  in  the  Treaisury  not  otherwise  appropriated,  for  the  support  of  the 
Anny  for  tbe  year  ending  the  thirtieth  of  June,  cigbtevu  buudicd  and  sixty-nine  : 

For  rcjMiire  and  improremtnt  of  armories  and  arsenals. 

For  arsenal  and  nrmory  at  Roclc  Island,  Illinois,  three  hundred  and  ei;;hty  tbotisaud 
dollars:  I'roiidid.  That  eiglity  thousand  dollars  of  said  sum  shall  bo  devoted  tu  the 
development  of  the  water-power,  to  oorry  out  existing  coutracte. 
Approved  June  Slh,  ld<J8. 

Rock  Island  Aksbnai.,  June  Ih,  leOi. 
Brevet  Major-General  A.  B.  Dver, 

Chi^ of  Ordnanee : 
SiB:  I  have  commenced  patting  in  the  coffer-dam  for  the  erection  of  the  dam  wall 
below  the  old  dam,  and  am  making  good  progress  with  it.  The  ?6il,000  which  have 
been  assigned  to  this  object  will  not  probably  bnild  more  than  tiOO  to  7U0  feet  of  wall, 
•fter  luakiug  all  necessary  preparations.  Bat  if  Congress  shall  appropriate  $80,0UO 
more,  as  I  understood  it  likely  would  do,  and  have  learned  indirectly  that  it  has  done, 
it  will  bnild  1,500  to  1,800  feet  of  wall  altogether,  and  it  will  be  much  more  economical 
to  bnild  the  cotfer-daui  all  at  once  than  at  two  separate  operations.  I  therefore  request 
that  yon  advise  me  whether  or  not  Congress  boa  appropriated  any  additional  funds  for 
i}-'"  """xise,  and  if  so,  bow  much,  so  that  I  may  know  how  far  down  to  extend  the 
I  do  not,  of  course,  contemplate  using  any  money  oppropriated  at  the 
}■  r^sion  of  Congress  prior  to  the  1st  of  July. 

Aril  nhM  probably  be  as  far  down  with  the  ooilor-dam  as  the  $(>0,000  will  build  tbe 
wall  before  I  can  hear  from  you  by  mail,  please  telegraph  me  on  receipt  of  this  whether 
to  go  on  or  not. 

T.  J.  RODMAN, 
Lieut.  Col,  Ordnancs  aud  lir'v't  Brig.  Gen'l. 

Ohdnanck  OFnCKi.WAR  Departmbnt, 

Washington,  June  20,  I8C8. 
BWt  Brig.  Gen'l  T.  J.  RotiyiAS* 

Com'd'g  Hock  Inland  .irsenal : 
Sir  :  I  have  to  acknowledge  your  letter  of  the  15th  inst.,  and,  in  reply,  to  inform  yon 
that  the  Army  appropriation  bill  for  tbe  fiscal  year  ending  June4iOth,  18C9,  haa  been 

*  llie  exact  eo^t  of  particniar  wat-er-power  constructions  built  at  this  time  cannot  be 
determined  aceurat-ely.  Work  on  this  wall,  the  island  earth  dike,  the  stone  dike,  the 
canal  aud  wiug-rlum  were  carried  on  simnltaneously,  and,  although  an  account  of  ex- 
}i«nditares  on  the  water-power  was  carefully  kept,  the  cost  of  the  diffcreut  porta  of  the 
work  WHS  not  kept  separately. 
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o.iinoted  into  a  Inw,  aud  the  following  is  one  of  its  provisions ;  "  For  nrs«na1  und  armory 
j»t  Rock  Island,  Illiuois,  tlirr*  liundreU  aud  eij-hty  tlionsuud  doUuix:  Fronded,  TImt 
cigbtj-  tbousand  dollars  of  said  sum  uliall  be  devoted  to  tbe  develo^iuient  of  the  water- 
power,  to  carry  out  exisUnf;  coutractJi." 

The  money  will  be  available  after  the  30tli  instant,  and  yon  are  authorized  to  make  j 
your  arrangeinents  accordingly. 

KesiMJCtfnIlv,  your  ob'd't  serv't, 

A.  B.  DYER. 
Ke'i  MaJ.  Uiii'l,  Ch'f  Ord. 

Mount.,  Jum  30,  XSlS. 
B'v't  Brig.  Gen'l  T.  J.  Rodman, 

Iloi'k  lalanil : 
Sir:  The  Moline  Water-Power  Company  would  be  accommodated  if  yon  would  have  | 
your  coffer-dnro  extended  (down  stream)  from  ono  to  two  hundred  feft  beyond  the 
1,500  feet  whioh  yon  proposed  would  be  infflcient  for  the  jiurposes  of  the  Ooverument, 
aud  will  pay  for  ench  excess;  and  if  yini  will  then  have  it  run  obliquely  to  the  shore  | 
iuslead  of  pei-pendlcnlur,  limy  will  pay  the  coat  of  the a<lditional  len;;th. 


Very  ri^in'ctfiiny,  yiiiii  oh'd't  nrv't. 


CIIAS.  ATK1.V.*0N, 

I'nti't  M.  n:  r.  co. 


General  Eodman  cliaiiged  tlie  locution  of  tlie  cofferdams,  as  requested. 

Moline,  Juhj  !«/,  1SC8, 
B'v't  Brig.  Gen'l  T.  J.  Kodmax, 

Kovk  Inland  Areeiial : 

Stn :  By  the  terms  of  the  contract  and  transfer  of  the  fee  of  the  Moline  water-power  J 
to  the  Uiiitcd  Htates,  no  definite  orspeeilied  lime  forthe  full  development  of  the  water-  ' 
I>ower  was  j^von,  the  oompleta  development  of  the  power  which  we  understand  to  be 
ooDt«roplated  by  the  Ooverument  will  necessarily  require  considerable  length  of  time, 
even  if  work  should  progress  continuously  upon  it,  aud  in  view  of  the  uncertainty  of] 
appropriations  of  money  for  that  ]iur)iosn,  it  will  in  all  probability  be  several  year* 
before  the  dovelopniont  of  the  jiowcr  will  be  completed,  and,  consequently,  before  this 
company  can  avail  itself  of  the  power,  unless  a  bulk-head  similsr  to  the  old  one  should 
be  thrown  across  to  the  island  shore  from  the  lower  end  of  the  wall  you  propose  to  con- 
struct this  year. 

As  I  have  remarked,  no  time  was  fixed  by  the  transfer  for  complete  development, 
yet  it  was  understoo<l  by  this  company,  and  we  cannot  donbt  it  was  the  intention  of 
the  Government,  to  so  adjust  the  proress  of  development  of  the  watiT-power  aa  to 
lumiBli  this  company  its  quota  under  the  contract  with  ns  little  delay  or  damage  by 
biuderauce  of  their  opl(^rationH  as  would  be  consistent  witli  the  uharacter  and  stability 
of  the  work.     It  will  bo  perceived  that  the  now  wall  will  be  useless  to  us  without  n  j 
sow  bulk-hend,  (at  least  for  a  long  time.)  and  you  are  doabtli<8s  aware  that  the  old  bulk- 
hcAd  hn«  become  so  dilapidated  and  worn-out,  that  it  cannot  rea«onably  be  oalculati.-<l 
on  to  stjind  another  season  of  high  water,  ami,  knowing  the  dependence  of  our  com- 
munity on  the  water-power,  can  readily  appreciate  the  interest  this  company  feel  in 
knowing  the  pnq>oses  of  the  Goveniuiont  in  regard  to  making  the  water-power  avail- 
able to  us,  as  tar  as  the  wall  is  built  the  present  season.     It  has  occurred  to  this  com- 
pany that  your  orders  pertaining  to  this  work  may  not  pve  discretionary  power  toi 
make  a  decision  of  the  matter  in  i|ue8tlon  ;  if  not,  you  will  confer  a  favor  on  us  by  I 
referring  it  to  the  War  Ucpartraeut,  asking  early  attention,  oa  the  se.'Mon  is  ndvaoc-j 
ing  ia  which  this  kind  of  work  has  to  be  commenced.  If  done  this  season.     Be  pleased,  | 
general,  to  give  ns  an  early  answer  to  this  communication. 
1  am.  very  respectfullv.  your  ob'd't  sorv't, 

CHAS.  ATKINSON. 

Pn»t  Jf.  IT.  P.  Co. 

Tbis  letter  \va,'<  Mil)iiiittfd  in  the  Cbief  of  Oidnance,  and  bis  instruc- 
tions in  tlie  ca.'^e  if  qnosted.    The  following  is  his  reply  : 


Oiti>N-».vcE  Office,  War  Depaktmknt, 

It'aakington,  .liilff  7,  ISd^ 
B'v't  Biig.  General  T.  J.  KnriMAX, 

Kock  leUmd  Artmnl : 
6a:  I  have  received  your  letter  of  the  3d  inst.,  in  relation  to  the  development  of 
Ihe  water-power  ut  the  bead  of  Rock  Island  nnder  the  a|ipruprlntioi]s  for  that  puri)ose. 
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tTsrith  thot  (rfim  Mr.  Atkir-  - '••    ' -• '- ■•:■  r  <•  ■  '   -i'    ■  -,il  Mimilnr 

Ito  the  old  one.     Neitbei  .  hr  iipjiiv- 

l])ri»tion  bcth  niitke  iiuy  '■■  .  ••loimient 

[of  the  water-power  .shoiilil  Im;  uiiderlvkcu.     It  in  utiiiurBUHnl,  however,  that  the  iiiter- 

I  esta  of  the  Uiiit^l  SfBt'^'t  hhnll  ;{overu  in  this  matter,  and  beyond  this  I  am  not  nntlior- 

[  j/.nd  to  give  ill-  •  nn  the  rjucstion  pri'wnttid  l>y  Mr.  Atkinson.     I  will,  however 

I  Biihinit  such  vi  (pinions  siml  iiranments  aa  yun  and  Mr.  Atkinson  may  soud  to 

I  this  oUlfp  v>  *  ,.  ..ay  of  War  for  his  di-f  i»ion  io  the  matter,  aiid^unimunicuto  it 

I  to  you  «1  cl.  fur  your  inforiDution  and  goverumeut. 

I  Hi-  .  \onr  oliu'd't  seivaiit, 

I  "  "    ■  A.  B.  DYKK, 

I  Jl'r't  ^ujor-Gencrtil,  Chirf  of  Uidiia«oi. 

}     The  substance  of  this  letter  was  cotnniuuicatcd  to  tbe  Moliuc  Water- 

Power  Company, 

In  tUe  fall  of  ISCS  a  oontrovcrsy  began  with  the  Mnlinc  Water-Power 
k Company  on  various  matters  rolatiiiK  to  tlie  Moiinti  water-power,  as 
Isbown  in  tbe  following  correspoiukiice,  wliicb  finally  led  to  a  newagree- 
liuent  with  that  company  an<l  a  considerable  change  in  the  plans  for  tbe 
Iwat«r-iwwer. 

I  The  new  arrangement  was  executed  in  the  following  April,  (1869,) 
"and  the  change  of  plan  was  to  what  wa.9  called  the  canal  plan,  hereto- 

lore  described,  and  shown  on  the  map  on  Plate  XI. 
I     On  tbe  otb  of  October,  180S,  General  lioduiau  wrote  to  tbe  Chief  of 
lOrdnance  as  follows : 
I  fiocK  Isi,Axr>  AnsESAi,,  Octolcr  5//i,  lecs. 

IB'v't  Mnjor-Goneral  A.  B.  DYicn, 
I  Chief  of  Ortlnanre,  Tf'atliiinjton,  D.  C.  : 

I  Sir  :  I  And  in  carrying  into  practical  etfcot  the  nontract  lietween  the  United  Stato.i 
I  and  the  Moline  Wntor-I'ower  C'oni)iany,  including;  thn  leconmiendation  of  the  coni- 
I  Jiiission  appointed  auder  the  nolsof  Conj-ress  aiiprovcd  April  lUth.lHlVl,  and  .)nno  27tli, 
f  1H*)6,  the  following  poiiitts,  which  seem  not  to  l)t>  clenrlv  undcr8too<l  by  tho  parties  in 
I  interest,  and  which  oiiplit,  in  my  jndijnient,  to  be  (Jelinitely  settled  and  understood 
I  while  the  piirties  to  said  agroenii-nt  and  the  coniniisiiioners  who  made  the  recommeud- 
Ilitions  are  still  lirinKand  accessible,  v\t.  :  ^ 

I  1st.  To  what  extent  are  the  United  States  to  develop  the  water-power  conveywl 
I  Iheni  by  the  Moline  Watcr-Power  Connmny  f  Arp  they  to  clean  out  and  deepen  tho  tail- 
Iracp  or  ontlet  for  the  water  nsi-d  by  the  company  f  Are  they  to  put  in  a  temporary 
I  bulk-head,  to  enable  the  water-power  company  to  use  its  share  of  the  power  that  would 
I  lie  thusdevelop*^],  pendinj;  the  complete  permanent  devrlopment  liy  the  Unite<l  States 
Mf  the  entire  water-power  T  And  in  case  the  company  iihuU  be  permitted  to  and  does 
Ijmt  in  such  bulk-hend,  i^hall  it  be  recjuired  to  remove  it  when  the  United  States  shall 
■require  its  removal  f  Are  the  United  States  to  put  in  gates  for  opening  and  closing 
■  the  water-way  left  in  the  permanent  stone  dam  for  use  of  the  company  f 
I  'iud.  In  article  1st  of  the  agreement  between  the  United  Staten  and  the  Moliiin 
iWatcr-Power  Company,  that  cumpaiiy  conveys  in  fee  to  the  United  States  of  America 
tthcir  entire  water-power. 

I  In  article  '.id  of  siiid  agrermcTit,  the  United  States  of  America  grants  to  tbe  Moline 
IWnter-Power  Company  the  right  of  tho  free  uho  of  one-fourth  of  their  entire  water- 
Ipowor  above  conveyed. 

I  Article  4th  of  said  agreement  .slates  it  tobc"fnrlhpr  understood  that  this  ngrec- 
I  mcnt  is  for  tho  purpose  of  carrying  out  tho  recommendations  of  the  commissionera 
Lappuioted  under  the  acts  of  April  19th.  Hli4,  and  .June  *.!7th,  IdiJO,  relative  to  the  water- 
|I>owurcomj>any  and  water-power  at  Hock  Island,  Uliuoi.i,  and  that  tho  recommeuda- 
Itiona  of  said  commissioners,  now^  on  tile  in  the  War  Department  at  WaiihiagCon  City, 
faro  regarded  as  port  of  this  agreement." 

I  The  commissioners  above  Kferred  to,  in  article  3d  of  their  reooin raendations,  re- 
I  commend  that  the  Moline  Watcr-l'ower  Company  shall  have  the  use  in  perpetuity,  free 
I  from  all  charge  for  rents  or  repairs,  of  one-fourth  of  the  entire  water-iiower  developed. 
'  Tho  United  Slates  took  possession  of,  paid  for,  and  now  own  the  water-power  dovel- 
opetl  and  formerly  owned  by  D.  B.  Sears.  This  water-power  is  supplied  with  water 
from  the  same  pool  as  the  Moline  wat45r-power,  and  the  same  works  that  develop  one 
L  develop  the  other;  and  Mr.  Sears  informs  me  that  be  always  considered  that  hu  wa« 
Icctitlol  to  half  of  the  water  that  came  iuto  the  ooniiuon  pool. 
I  NoxT,  the  questions  growing  out  of  the  point  above  stated  are: 
I     1st.  What  was  the  true  intent  and  meaning  of  the  expression,  "  onc-fonrth  of  the 
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entire  wnter-power  developed."  nsed  by  the  conitnissionersf    Did  it  UFan  that  iImI 
SIolLne  Water-Power  Company  was  to  have  one-fourth  of  the  Sears  •water-powrt.  to 
addition  to  theoue-fonrth  of  that  convoyed  l)y  the  coni|mny  to  the  ITnitcd  State*  ?   Ot 
did  it  mean  that  the  ooinjiany  was  to  have  one-fourth  of  I'  ■    power  whJck 

they  had  conveyed  to  the  united  States  after  it  had  been  <i  liy   the  Unitni 

SlAte«,  in  whatever  niauner  or  t-o  whatever  extent  f    Or  did  it ; ...i'  •' ......-, 

was  to  have  oue-fonrth  of  the  entire  power  wliieh  they  had  conveye«i    . 
developed  by  the  United  States  in  the  vicinity  of  their  works  f     In  <■ 
what  manner  is  the  quantity  of  water  wbiub  the  company  ia  to  b&vo  to  b^  iktc;- 
luiiied  f 

M.  The  United  States  have  granted  to  the  Water-Power  Company  "  f! 
renting  fur  a  specitiod  time,  at  the  rale  of  (Iffy  cents  per  annum  per 
much  additional  water-power  as  the  Secretary  of   War  may  deem    it 
authorize  to  be  rented,"  and  also  agrees  to  arrange  the  Government  woi 
ing  the  watei-jwwer  in  such  manner  as  to  enable  the  Moline  Wate^-Po^^  • 
avail  itself  of  the  right  and  privilege  above  mentioned. 

In  locating  the  permanent  stone  diim  as  far  down  below  the  compauyfs  works  M 
enable  them  to  draw  off  and  use  their  portion  of  the  power,  I  have  ao  placed  it  li*M| 
leave  the  company  full  oue-fonrth  of  the  bed  of  the  river  for  the  escape  of  tboir  taU-i 
water. 

In  extending  the  dam  down  stream,  it  will  be  necessary,  shonld  the  Secrntafy  ofl 
War  deem  it  expedient  to  rent  additional  power  to  the  company,  to  so  locate  as  to  ■r'^  f 
increased  water-way  for  the  escape  of  the  increased  amount  of  water  that 
used  by  the  company  in  proportion  to  the  amount  of  power  so  rented  aud  i 
should  the  United  States  so  locate  their  dam,  it  will  so  contract  this  v 
deprive  them  of  the  ability  to  use  their  entire  water-power  when   they 
do  BO,  and  when  it  may  be  of  the  utmost  importance  that  they  should  ■ 
ou  the  supposition  that  the  development  of  the  water-power  ia  efiecteil 
the  Btoue-dam  down  the  bed  of  the  river  to  the  point  (1)  on  the  aceoij; .  . 
on  the  island  shore,  whore  the  United  States  will  take  off  their  power. 

Another  mode  of  development,  and  one  which  I  prefer,  if  it  can  be  effeoted  «t  abool 
the  same  cost,  is  to  curve  the  dam  to  the  left  as  it  extends  down  stream,  nii.'      "    "  " 
usuiust  the  Illinois  shore  at  the  point  ('2,). and  cut  a  canal  from  this  point 
tongue  of  laud  to  the  point  (3)  for  the  escape  of  the  company's  tail-water,  ; 
ing  a  dam  wall  with  a  sufBcient  number  of  water-ways  in   it  to  take  ot} 
water-power,  inclnding  the  company's  share  thereof,  when  required,  from  tbi-    ■ 
ou  the  island  to  the  point  (1)  ou  the  Illinois  shore. 

This  canal  would  save  the  building  of  about  l.-'SOO  feet  of  stone  daiD,  mid  if  mtt 
300  feet  wide  would,  it  is  estimated,  cost  about  the  same  sum  of  inoiiey  us  tb«  \^ 
{net  wall. 

The  conformation  of  the  river  at  this  point  is  such  that  by  this  mode  of  devcl,iiii.i..nt 
and  Increasing  the  width  of  the  canal,  the  United  States  might,  if  deeme<l  . 
rent  •  very  considerable  amount  of  power,  when  not  required,  and  stiU  I 
resume  the  use  of  their  entire  power  at  the  point  (I)  wheu  required,  tog. 
that  of  the  company,should  the  exigencies  of  war  ever  render  it  necess.iry  u: 
to  do  so. 

It  is  agree<l  in  article  4th  of  agreement  between  the  United  States  and  the  Molin* 
Water-Power  Company  that  neither  of  them  shall  aC  any  time  make  any  obatruclun 
of  the  water-power  as  now  existing  or  hereafter  developed. 

Does  or  does  not  this  article  exclude  the  "harboring  in  the  common  pool  nf  saw-lop 
or  other  material  that  will  tend  to  fill  up  the  dam  or  obstruct  tht-    '  ■  (uM 

the  company's  works  on  its  way  to  the  point  of  utilizaliou  by  the  ■ 

T     I 

LI.  Col.  Ord.  4-  B'r't  Brig.  Gen't,  V.  J.  > 

General  Rodman  sent  this  letter  to  Mr.  C.  Atkinson  for  bis  informii- 
tion  and  for  sucli  remarks  a.s  lie  might  desire  to  liav  e  accompan.v  it 
and  the  followiuj,'  letter  from  Mr.  Atkin.son  was  received  and  inclosed  la 
General  Hodman's  letter  to  the  Chief  of  Ordnance: 

MoLlxE,  Ocloler  auM,  \me. 
B'v't  Brig.  Gen'l  T.  J.  Hodman, 

liock  Inlniid  Jrgenal : 
8lR  ;  The  communication  from  yourself  to  Chief  of  Ordnance,  aabmitt«d  to  ihi< 
pany  for  Information  and  remark,  together  with  yoor  ai^companyiug  not-    ' 
received  and  the  suliject-matter  considered   by   the  directors  uf  the 
Booordance   with  yonr  request,  and  in   compliance    with  your   diieet.     .   ,    ..... 
retamed,  with  u  few  brief  remarks,  viz : 


"1 
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181.  uoDfiross,  liavi'  '  "     '  '  i  f  of  tlic  trniisnction  bctweou 

llie  ponipniiy  and  tli<  i'Mulat.inn  nf  tlin  cniiiuntt^tion, 

pid  in  accordunce  tin ,,.. ,,,;...,..  .,.;^.„:,-i  of  nioiiey  to  oiirry  tlie  IMtuu 

Qto  effect,  and  thia  company  linviuu  promptly  and  in  gocul  t'altli  performud  its  part  of 
Bio  ngrecincnt,  by  convoyinu  tlie  fio  of  tlielr  wi\ter-powor,  wliicli  W!W  accepteil   and 
aken  posHession  of  by  tho  United  States,  they  feel  that  they  hare  no  other  alternative 
but  to  refer  to  Con^rcas  any  matter  of  controversy  in  the  premised  that  may  arise 
fi  ween  them  and  the  War  Department,  relying  conftjontly  on  that  body  to  carry  out 
lie  spirit  mid  uiiitcrRtandin(j  of  thai  ngTePiiicnt. 
!2nd.  As  to  tho  matter  of  dividing  tho  water-power:  This  company  will  hold  itself  in 
cndineas  at  any  suilnblo  time  to  act  with  the  Government  in  miking  an  equitable 
liviHioD,  but  doeo  not  iiercoive  how  anything  in  that  direction  can  properly  t>o  done 
until  the.  power  is  developed  ;  und  without  rcplyinj?  to  tho  opinion  introduced  of  Mr. 
D.  B.  Sears  a»  to  his  rights,  and  by  inference  to  theirs,  they  wonld  tako  this  ocoitsion  to 
E«By  that  they  at  all  times  claim,  under  the  contract  and  nuderstanding  of  tho  agree- 
ment, (hat  they  are  entitled  to  the  free  use  in  perpetuity  of  one  full  qnarter  part  of  all 
he  power  that  can  bo  produced  from  the  water  that  will  pivss  into  tlie  pool  between 
be  island  and  main  shore  with  all  obstrnctions  remove<l,  and  they  expect  and  claim, 
under  the  contract,  that  the  United  .States  should  arrange  its  works  as  well  with  refer- 
ence to  renting  wat«r-power,  as  to  that  which  the  couipaay  has  a  right  to  use  in  per- 
petuity free  of  rent  or  repairs.  ^ 

M.  Regarding  plans  of  adapting  the  water-power  to  suit  the  location  of  Oovemment 
bhopB  on  tbe  island,  it  Is  not  expected,  and  they  deem  it  somewhat  out  of  place  at  this 
Biuie  to  express  any  opinion  on  that  subject  other  than  to  say  they  cannot  consent  to 
Viy  arrangemeut  tu  an  end  that  will  tend  to  impair  or  einbarrass  their  rights  under 
"be  agreement. 
The  4th  article  of  the  agreement  and  tbe  6th  orticle  of  the  recommendations  of  the 
oinmissioners,  both  having  reference  to  the  same  subject,  is  nnderaiood  by  this  com- 
]inny  to  mean  that  the  Ooveruuicnt  will  not  place  or  permit  any  substance  to  remain  in 
the  pool  or  water-way  to  the  detriment  of  the  water-power. 

Therefore,  requiring  under  tho  contract  that  the  United  States  should  clear  out  and 
leepen  the  tail-race  to  an  extent  that  may  be  necessary  to  secure  an  easy  and  free  dU- 
"liarge  of  the  tail-water  from  the  wheels  of  the  company,  its  lessee  or  assigns,  and  also 
I  remove  the  accumulations  of  saud,  mnd,  or  other  substances  in  the  entrance  to  and 
Hthin  the  potd,  so  that  all  the  water  necessary  to  a  complete  and  full  development  of 
be  entire  water-power  can  jiass  in  between  the  island  and  the  maiu  shore. 

In  reference  to  the  matter  of  bulk-head  and  gates  at  opening,  it  is  understood  by  this 
puipany  that  when  tbe  United  .States  accepted  the  fee  of  their  water-power,  and  took 
D&iesaion  of  the  same,  it  was  an  agreement  on  the  )iart  of  tbe  Government  that  it 
lake  and  maintain  all  improvements,  repairs,  and  things  necessary  for  and  pertaining 
'  the  delivery  of  water  upon  the  water-wheels  of  the  company,  its  lessees  or  assigns, 
ritbout  any  unnecessary  delay  after  apxiropriations  had  been  made,  and  it  is  certain 
bat  the  transfer  and  conveyance  of  tbe  water-power  belonging  to  this  company  would 
tot  have  been  made  to  tbe  United  States  or  consented  to  withoat  such  understanding 
their  part. 

It  is  desired  that  this  reply  accompany  yonr  letter  to  Chief  of  Ordnance. 
With  great  respect,  I  am  your  ob't  serv'l, 

CHARLE.S  ATKINSON, 
Prea't  MoliHt  Hater- Poicer  Co. 

The  undersigned,  directors  and  stock"holder8  in  the  Moliue  Water-Power  Company. 
lilly  indorse  the  above  communication  as  containing  their  views  uud  expressing  their 
kuderstanding  of  the  sabjucbi  considered. 

,T.  M.  GOULD. 
•JOHN  DKKRE. 
JOHN  GOOD. 

C.  H.  DEKKE. 
8.  W.  WHEELOCK. 
J.  .S.  KEATOU. 

D.  C.  DIMOCK. 


On  November  3,  18G8,  the  Chief  of  Ordnance  submitted  both  letters 
to  the  Secretary  of  War,  with  the  follow  iug  iudorseuient : 

It  ia  very  doeir»ble  that  the  questions  at  issue  should  be  settled  undcrstundingly,  and 
i  soon  as  possible;  and  as  the  company  seems  to  base  its  views  upon  the  rejiort  of  tbe 
bmmisBiOD,  it  is  respectfully  suggested,  in  the  event  of  doul)t  on  the  mind  of  the 
ecretary  of  War  as  to  the  true  moaning  and  intent  of  the  commissioners,  that  they 

!  called  upon  to  declare  what  is  the  true  meitulng  of  tho  lauguage  used  with  regard 
I  the  points  at  issue. 


ir^i 


^ 
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On  the  Till  of  November,  1808,  Charles  Atkinson,  presideut  JUolue 
"Water-Power  Company,  adiiressed  General  Kmlman,  as  follows: 

MOUSB,  -Yoreiii6fr  "tfc,  I3<¥. 
B'v't  Giig.  Geii'l  T.  J.  Rodman, 

M'aahiiiijlon,  D.  C. : 

8ir:  You  will  ilonbtlesui  recollect  r«iiiurkiD«  to  me,  some  weeks  ikKO,  that  yon  tkonstrt 
the  bolter  plan  for  lurthor  prosecutiou  of  work  ou  tbc  water-power  inipro  vxiucnt  wonK' 
be  '*  to  extxucl  tbe  lower  end  of  tlio  wall  and  excaviite  tBil-ruou  nuxt  seaKoii,  iinil  Ite 
next  yriir  ufler  tbut  tiuinb  tbe  upper  eriil."  1  have  uiailc  known  yonr  view6  {an  I  uuder- 
atanil  tlieui)  to  tbe  couipauy,  and  in  reply  am  instrucied  to  say — 

That,  iu  view  of  tbe  iu«i;curo  condition  of  the  old  bulk-bead,  (an-'  f  •...,. ....   > .  .1 ... 

inforum  mo  that  he  baa  doubts  of  ita  even  Btnndiojj  through  an. 

wotcr,)  and  of  the  dulays,  already  much  greater  than  was  uuliciji  ; 

iho  improvenientti  for  our  portion  of  the  water-iiower,  and  by  rt'asoii  of  wbi' 

already  Io8t  chnnreH  forrentin);  jHiwer  for  manufacturing  to  partitw  wlin  h 

elsewhere,  thus  injuring  our  intercut  and  retarding  our  growth,  and,  i 

the  ^1,000  additional  appropriation  of  last  winter,  "  to  carry  out  exiM 

imeauiug  ita  engageuients  with  this  company,)  a  part  only  of  wbit-li  i- 

bope  you  will  bo  induced  to  so  modify  your  plana  and  arrangem.  ur-    i-, 

finish  tbe  upjier  end  next  season,  deferring  the  lower  end  until  afterwaK;  - 

be  plejised  to  acquiesce  in  your  views,  and  co-operate  iu  all  your  plans  of  iui] 

but  they  think  they  see  wherein  it  may  make  a  good  deal  of  dit)ereuc«>  to   ' 

ests,  as  a  company  and  as  individual  uiauufacturers,  whether  the  upper 

wall  is  completed  next  year  or  deferred  to  the  year  lollowiug,  but  <U>  no 

It  oan  make  any  special  diltercnce  with  the  United  States  to  finish  tbe  u,,,.^.  ,  „-.  „,.. 

Please  make  kiiowa  your  views  on  tho  points  mcnlinned  at  your  earliest  coaveoiitaat, 
aud  oblige, 

Your  ob't  serv't, 

CHARLES  ATKINSON. 

frta'l  M.  W.  r.  f* 

To  which,  nailer  date  of  December  i'3d,  1308,  General  Rodman  replleil 
as  follows: 

Rock  Island  Ak.sks.\l,  Dtcemhcr  2id,  1808. 
Cbablbs  Atkinson,  Esq., 

J'ra't  Muliiw  ff'attr-I'ower  Co.  : 

Sir:  Your  letter  of  the  7th  inst.,  aud  which  was  received  at  Washington   City  Jn* 
before  1  left  there,  was  received  hero,  with  other  papers,  this  mornint;.     '"   ■■•""■' 
would  st4ite  that  I  am  not  now  prepared  to  give  definite  answers  to  tlio   ]i" 
in  your  letter,  fnrlher  than  to  say  that  the  course  of  huprovements  of  the  \\ ;. 
theroiu  proposed  will  be  considerably  more  costly  to  tho  United  State*  thiui  tU«  uusi 
hail  proposed  to  follow. 

The  questions  which  I  referred  to  the  Secretary  of  War,  in  my  letter  of    '      '  ' 
October  lii.st,  togelber  with  that  us  to  the  terms  ou  which  the  water- paw. ^ 
■will  allow  the  United  .Slates  to  use  so  much  of  the  company's  land  as  ni,i  v  1 . 
for  a  canal  for  eompuuy's  tail-water,  and  to  abut  their  dam  against  the  < 
at  upper  end  of  proposed  canal,  and  at  the  point  of  development  of  povv 
United  States,  should  all  be  acted  upon  aud  definitely  settled  before  ruuiuu:; 
next  season  ;  autl  to  this  end,  aud  for  the  detenninalion  of  tho  question  a-. 
the  canal  mode  of  development  of  the  water-power  shall  lie  adopted,  I  r. 
will  advise  me  of  tbe  terms  ou  which  you  will  allow  the  Uuited  ^itate^ 
of  your  ground  as  may  be  necessary  for  a  canal  to  carry  oil"  your  comjiii  .  , 
Also,  the  terms  ou  which  you  will  cede  to  the  United  States  the  right  to  aba 
dam  against  your  ground,  both  at  the  upper  end  of  the  proposed  caiml  ttu<l  1 
the  point  of  utilization  of  their  power  by  the  United  States.  ' 

An  early  reply  is  reciuested. 

Very  respectfully,  your  ob'J't  serv't, 

T.  J.  Rf.nU.iJI, 

Li.  Col.  'Iril   .V    /.".'l   /.-r.-^    «:— 'f 


i 


The  following  answer  was  received  thereto: 


Mouse,  ntamlrr^  W.  is» 


B'v't  Brig.  Ocn'l  T.  J.  Rodman, 

Jlock  Inland  Arnenal : 
Sir:  Your  verbal  request  to  me  n  few  ilsys  ago  tliat  the  Mollne  \\  irtr-i'owt 
any  would  indicate  tbe  terms  njion  which  the  United  States  might  have  Um 
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1  riiss  tlicir  land,  »u<l  abut  the  projiosed  tluiu  an<l  wull  agiiiual  tlicir 
;  yonr  Iflter  of  ibo  !i;td  innt.  rult-rriiiij  to  tlie  saiiiu  suliji-ct,  Liivo 

I. ,..    .1  ...^.1  t()  and  coimidc-i-ud  by  tbe  directnrs  of  tbis  company;  and  ae  it  is 

FunderMoud  by  tbein  that  a  detinite  jirojinsitioii  wonid  coDtutupIatu  thu  lower  end  of 
tlie  wntcr-powpr  improvement  to  be  oiade  next  soaaou,  and  the  upper  cud  in  wbiob 
they  have  more  diriot  interest  to  be  dp|ayo«l  to  Bome  future  time,  I  am  instructt-d  to 
reply  that,  in  view  of  the  inaecure  cundiliou  of  the  old  dam  and  bulk-bead,  and  of  the 
very  great  probability  that  it  will  not  Htund,  even  tbronch  anothHr  Bou«on  of  high 
water,  and  of  the  piL^itive  damage  to  the  company  by  additional  delay,  that  they  are 
not  now  prepared  to  make  definite  propositions  to  the  United  States  that  would  tend 
to  defer  the  development  of  that  portion  of  the  water-power  they  are  entitluUto  thb 
USA  of  to  a  point  beyond  next  seaaon. 

That  they  would  bo  happy  to  acfjuieRce  in  all  views  and  plnnn  tending  to  the  beat 
development  aiid  improvement  of  the  water-power,  and  aluo  to  lend  their  aid  to  Nconre 
all  li. '  '  '  Topriations;  and  that  in  tli.  •  ■•  :  •  niting  the  right  of  way  for  the 
tail-;  r.uttinj;  the  dam  and  wall  "Pe,  they  pruimse  to  a<'tio  the 

epiril  .-     bd  and  bberiility,  but  then  .  iku  are  of  such  character  and 

'  magnitude  they  rjiuuot  willingly  cnnewut  to  the  postponement  of  the  completion  of  th» 
'  upper  portion  of  the  wall  beyond  next  season  ;  and  although  it  is  |His«ible  the  lower 
end  may  cost  a  very  litllo  more  if  not  done  first,  yet  the  (jovernmeiit  of  the  United 
States  having  aucept<ud  conveyance  of  the  company's  pro)>nrty,  and  in  consideration 
thereof  agreed  to  make  ocrtain  iiniirovetnenfs  for  the  binelit  of  said  company,  it  seenM 
to  them  that  it  is  incumbent  on  the  Ouveiument,  acting  in  the  spiiit  of  equity  and 
good  faith,  to  proceed  tirst  to  i)Ut  that  portion  of  the  water-power  to  which  the  com- 
pany is  entitled  to  the  free  useof  (freeof  re.ntor  repaini)  into  »  condition  forpemiauont 
and  safe  enjoyment  and  use  by  them  or  their  lessees. 

That  such  was  the  intention  of  Congress  in  making  the  appropriation  of  .$100,000,  in 
accepting  and  approving  the  recommendatiou  of  the  commission,  and  in  making  the 
additional  appropriation  last  winter  of  §8U,tK)0  "  to  carry  out  existing  contracts." 

It  19  now  nearly  three  years  since  this  matter  has  been  under  consideration,  and 
nearly  two  years  since  the  agreement  was  signed  on  the  part  of  the  oomiiany,  convey- 
ing it«  property  to  the  I'uited  StJilea,  and  the  subHequenl  delays  that  have  occurred 
are  not  by  any  fault  or  neglect  of  theirs.  It  will  also  be  borne  in  mind  that  this  com- 
pany have  been  deprived  of  the  benelits  of  their  improvements  ou  the  island  end  of 
the  dam,  with,  as  vet,  no  corresponding  or  increased  facilities  for  renting  or  using,  or 
renting  power  on  tlieMolineside;  it  seems,  therefore,  a  peculiar  hardship  to  be  required 
or  expected  that  they  shoald  wait  longer  than  next  season  iu  order  to  have  their  por- 
tion of  the  water-power  put  into  condition  for  pcrmaueut  use.  As  to  its  being  more 
costly  if  the  lower  portion  of  the  work  was  deferred  to  a  time  after  next  season,  it 
would  seem  that,  under  the  most  favoring  circumstances,  it  can  hariUy  be  expecte<l 
that  the  Government  portion  of  the  water-power  can  bo  got  ready  and  applied  to  ma- 
I  chinery  in  the  Government  shops  iu  leas  time  than  from  tbr<ie  to  live  yo4irs,  ami  that 
the  probable  cheapening  in  the  price  of  labor  and  material  in  that  time  will  more  than 
compensate  for  the  increased  cost  as  suggested  in  your  letter;  but,  however  this  may 
be,  it  is  not  felt  or  understood  by  this  company  that  the  interests  of  the  Governueut 
iu  this  matter  are  to  be  regarded  as  paraiuouut  and  theirs  contingent  and  iuoidental. 

As  suggested  to  the  Chief  of  Ordnance  in  your  letter  to  him  iu  October  last,  "  that 
there  were  points  in  the  agreement  not  clearly  understood  by  the  parties  in  iuterest," 
and  as  from  present  indications  frequent  questions  are  likely  to  arise  for  consideration 
..,.,1  •  ■i^.-tment.  Ibis  company,  desiring  to  act  iu  the  spirit  of  equity  and  to  promote 
,  would  propose  an  e^trly  settlement  of  all  outstanding  questions,  aa  far  as 
'  :ire  pructicalile  ;  or  if  it  is  deemed  that  it  will  better  subserve  the  interest  of 

the  Government  and  avoid  further  complications,  they  are  willing,  if  it  1.1  desired,  to 
adopt  your  suggestion  of  considering  tJie  question  of  selling  their  entire  lateresl  to  the 
liovcrnnicut  and  of  paying  stipulated  annual  rent  for  water-power. 

As  before  mentioned,  it  is  the  cordial  desire  of  this  company  to  co-operate  and  act 

;,,  1.1  ,.,,.,iy  -wixit  the  Goveruinent  in  all  that  pertains  to  the  beat  and  fullest  develop- 

;  use  of  the  water-power,  but,  as  also  observed,  it  is  a  tuatter  of  so  great  inter- 

)Mportance  to  them  that  their  part  of  the  power  be  titled  for  safe  and  purma- 

u«ut  use,  and,  as  it  would  seem  to  be  of  so  little  consequence  to  the  Ooverumeot  which 

part  of  the  work  was  done  tirst,  it  is  most  sincerely  desired  that  you  agree  to  the  pliui 

proposed  of  completing  the  upi>cr  end  of  the  work  next  season. 

With  groat  respect,  1  sin,  your  ob'd't  servant, 

C1IA.S.  ATKINSON. 

Pnift  31.  W.  P.  Co. 
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The  followiug  is  General  Rodman's  reply  to  the  above  : 

Rock  Islaxii  Akskkal,  •lattiiary  ind,  l!>9, 
CiiAiu.ES  Atkissok, 

PreMdent  of  MoUne  Water-Povser  Companii : 

Sir:  Yodts  of  the  28th  iilto.  is  received.  In  lepl.v  I  bare  to  stnto  th»t  T  dij  oil 
coutcmplale  that  the  sottlcmcut  of  either  of  the  question.^  ret'erretl  to  iu  luv  Ullecd 
the  23d  nit.,  or  of  the  tenns  ou  which  your  company  would  cede  to  tbo  Unitwl  .SUI"«  ' 
the  right  of  way  for  canal  for  tail-water,  and  the  right  to  ubut  their  dam  agniiiiii  th*  ' 
company's  land  at  the  two  points  nauied  in  my  letter  above  referred  to,  should  kite 
any  iullaenco  in  detorminin);  the  point  at  which  work  should  bu  resumed  next  avsmi 
on  the  development  of  water-power. 

I  would,  however,  rtjneat  that,  iu  my  judpmont,  it  is  important  and  proper  that  tS 
of  these  points  shunUpba  determined  and  detiuitely  gettleii  before  the  resumpCioBof 
work  at  any  point  on  the  development  of  the  water-]iower.  J 

As  to  the  point  at  which  work  shall  bo  resumed  on  the  improvoment  of  watet-pmra 
after  the  points  above  referred  to  shall  have  been  settled,  it  will  be  luy  daty  to  befill 
at  that  point  which,  in  my  judgment,  will  be  the  most  advantageous  to  ths  United 
States,  unless  otherwise  directed  by  proper  authority.  I 

I  would  also  stat«  that  in  full  reciprocation  of  the  "  cordial  desire  of  your  compuyl 
for  harmonious  action  between  them  and  the  United  States,  and  believing;  that  atiM 
to  the  United  States  on  fair  and  equitable  terms  by  your  company  of  their  entir»  iiJ 
tercst  in  the  water-power  would  tend  to  promote  such  hurmonioua  action,  I  r«<]a«<|l 
that  you  will,  at  your  early  couvenicnce,  advise  me  of  the  terms  oa  which  your  com 
pany  wiU  agree  to  make  such  sale.  I 

I  am,  respectfully,  your  ob'd't  serv't,  I 

T.  J.  I''  I 

Lt.  Col  Ordnance,  B'v't  Brig.  Gm'l,  C.  S.  A..  '•!•  I 

To  which  the  following  answer  was  received  by  General  Kodman :     I 

ilouxK,  January  Otk,  IWi  I 
B'v't  Brig.  Gen'l  T.  J.  Rodmax  :  I 

Sir  :  Understanding  by  your  letter  of  the  2nd  inst.  that  your  letter  of  the  33d  elt  J 
asking  the  terms  on  which  the  Goverumunt  could  have  the  right  of  "way  ;■  *   ■-  "'  ?1 
company's  land  for  a  tail-race,  and  the  right  to  abut  their  dam  and  wall  . 
shore,  was  not  intended  to  have  any  iutlueuce  in  determining  the  point  ut  \. 
would  be  resumed  next  season,  I  am  authorized  to  say  that  if  the  Goven 
complete  the  npper  end  of  the  work  next  session,  so  that  this  company  cu; 
quota,  and  will  pay  the  expense  of  continuing  to  comjdetion  the  excavation  oi  l^jcl-  J 
pany's  tail-race  as  begun  last  season,  they  will  grant,  free  of  cost,  the  rij^ht  of  w«y<«l 
tail-race  of  sufficient  capacity  to  carry  on  company's  tail-water,  (together  witli.^|M 
they  may  rent  of  the  Government  additional,)  and  will  also  cede  to  the  Gover^^^l 
the  right  to  abut  their  dam  and  wall  ou  the  company's  land,  with  proper  rostriMlH 
as  to  overflow,  Jto.  ^ 

I  am  further  instmoted  to  say  that,  fally  appreciating  your  BUEgestioTis  tm  to  A»^ 
determining  of  unsettled  points,  they  propose  that  you  name  a  time  ami 
ing,  with  a  view  to  consider,  and,  as  far  as  practicable,  adjust  and  m-: 
between  them  and  the  Government  pertaining  to  improvement,  uao,  ..  ^^H 

pancy  of  the  water-power;  and  they  express  the  hope  that  all  outstan  '^^| 

may  be  disposed  of,  and  that  it  will,  in  your  judgment,  better  subserv.-  ,  ,  ._  rjJIH 
the  Government  to  finish  the  upper  end  of  the  work  next  season  than  tu  tikke  tlio^fl 
of  the  damage  that  may  accrue  to  the  company  by  a  longer  delay.  ^ 

In  reply  to  your  rei|UV8t  that  this  company  would  advise  you  of  the  ♦• 
which  tuey  will  agree  to  make  sale  to  the  United  States  of  their  entire  Inti 
water-power,  I  am  also  instructed  tx)  say  that,  retaining  in  perpetuity  the  u-. 
inch  wheels,  or  its  equivalent,  and  pay  thereon  at  the  rate  of  .'lO  cents  pr 
annum,  to  commence  puyiug  a»  company  use  wutor,  the  right  as  now  to  r. 
(|uadtity,  the  npper  end  to  he  done  next  season,  and  company  to  be  paid  for  i 
expense  of  excavation  tail-race,  they  feel  that  the  Government  should    p; 
and  supply  S.  W.  Wheolook,  free  of  rent,  the  l,t!00  inches  of  water  horr 
by  company ;  and  in  consideration  they  would  i)ropose  to  tran.tfer  to  i  ■ 
their  entire  interest  iu  the  water-power,  together  with  right  of  way  t„i   i:i 
code  the  right  to  abut  their  dam  and  wall  against  company's  land,  with   - 
striolions  as  to  overflow  and  disposition  of  material  from  tail-race. 
With  great  respeot,  I  am  your  ob'd't  serv't, 

CHA8.  ATKIXSON, 
^L  Pret'tU.  fr.P.O*. 
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Rock  Isi.anu  Ah^knai,,  Junuary  9(/i,  18C9. 
Chjiklks  Atkinson, 

President  VoUnt  ll'aler-I'uuar  C'</m;ta«j/ .- 

Sir  :  Youw  of  the  9fli  iust.  rclotiva  (o  water-power  is  receiveil.  In  roply  I  httve  to 
Rtal«  tliat  the  niisettlcd  qncJitiotis  between  joiir  conipmiy  nnrl  Iha  Unitnd  Sf.iitog  re- 
ferred to  in  my  letter  of  tbo  'i'M  nit.  hiivinj;  lieen  relVrreii  to  llio  Secretory  of  War,  I 
cannot,  without  further  instructions,  taljo  further  action  npon  tlioni. 

Yon  have  given,  in  your  letter  above  referred  to,  the  terms,  coni>lcd  witli  other  con- 
ditiouH,  on  which  yonr  company  will  agree  to  cede  to  the  United  States  the  right  of 
way  across  their  land  for  canal  for  company's  toil-water,  and  the  right  to  ahnt  the 
I'nited  States  dam  against  the  company's  land  at  upper  end  of  said  cunnl  and  at  the 
lower  point  of  develojinient  of  jiower  to  lie  n«eil  liy  »'■    r-:-  ,i  States. 

1  reijuost  that  you  will  also  give  me,  at  your  early  ■  c,  the  terms  on  which 

you  will  agree  to  cede  those  privilegea  to  the  Unitoil  •  .on  pled  with  any  other 

conditions. 

I  lun,  reapeolfiilly,  your  ob't  aerv't, 

T.  J.  RODMAN, 
■  LI.  Col.  Ord.,  Bvl.  Brig,  (itn'l,  U.  .S.  A.,  Commanding. 

The  following  wus  received  in  reply  to  the  above : 

Moi.lKR,  Januarg  13,  IHG'i, 
B'v't  Brig.  Gen'l  T.  J.  RonM.tx  : 

Sir:  Yonr  letter  of  the  9th  inst.  is  received,  and  has  hoen  considered  by  the  board  of 
direictors  of  this  company,  and  in  reply  they  direct  we  to  suy  that  their  recont  propo- 
sitions were  deemed  to  be  au  answer  to  your  communication,  and  to  your  wishes  us 
expressed  in  the  recent  personal  interview  ut  yonr  oftioe  between  yourself  and  them; 
but  they  did  not  ^hen,  and  do  not  now,  understand  an  interpretation  of  the  contract 
between  this  company  and  the  United  States  to  mean,  or  to  require,  that  further  prop- 
ositions from  them  were  necessary  in  order  that  the  obligations  assumed  by  the  Gov- 
ernment under  the  agreement  should  be  c.trried  out. 

The  riej'uniary  compensation  they  would  expect  to  receive  from  the  Oovernmont  for 
(he  right  of  way  for  a  tail-race  and  abutting  the  dams  against  their  laud  is  of  small 
luiportauce  to  them  compared  to  an  improved  and  safe  condition  of  that  portion  of  Iha 
water-power  which  specially  and  vitally  pertains  to  their  interests. 

lu  view  of  the  unsatisfactory  condition  of  affairs  growing  oat  (as  they  feel)  of  tha- 
unwarrantjjblo  delay  of  the  Government  in  carrying  out  tbo  spirit  of  the  contract  and 
agreement  under  which  it  received  the  title  to  the  water-power  ;  of  the  opinion  ex- 
pressed, that  the  interests  of  this  company  wore  held  to  be  ."ws  of  minor  consideration, 
and  subordinate  t^i  the  interests  of  the  Government  in  matters  pertaining  to  tlie  water- 
poH-er;  of  the  continued  expen.se,  detriment,  inconvenience,  and  loss  to  which  they 
feel  this  company  unnecessarily  subjected  ;  and  of  the  uncertainty  of  their  future  at 
the  bands  of  the  Government,  they  would  most  respectfully  (and  with  all  proper  defer- 
ence to  your  request)  suggest,  that  it  would  seem  unwise  and  ii^iulicions  to  them  to- 
uiake  further  propositions  until  bettor  informed  as  to  the  purposes  of  the  Government 
.  ..iir..rning  the  completion  of  the  improvements  of  their  purtion  of  the  water-power; 
Aoiild  aJd,  (hat  their  views  of  their  rights  and  of  the  obligations  iissumetl  by  the 
'  <l  Slates  under  the  contract  remain  as  expre^ed  in  my  letter  to  you  under  date 
Uotobcr  17,  lrj68. 
As  nt4kl«d  in  yonr  1ett«r  of  the  9tb  inst.,  that  "  the  nnsettled  questions  between  this 
i^iny  and  the  United  States  having  been  referred  to  the  Secretary  of  War,"  and  that 
caimot,  without  further  instructions,  take  fnrtliev  action  upon  them,"  and  this 
.;  regarded  as  suggestive  iutimitiou  of  Dwir  proper  course,  this  company  in  reply 
won  Id  say,  they  propose  at  an  early  day  to  refer  the  matters  in  quostiou  to  the  S.wre- 
tary  of  War  or  Congrea.s,  in  the  hope  of  satisfactory  aJju^tmeut.     With  asnuraMoes  of 
respect,  % 

I  am  your  oh'd't  servant, 

CIU.S.  ATKINSON, 

/Vm'J  J/.  »r.  /'.  Co. 


Oen'l  Rodman  : 


VI  OKU 


■sire  to  soy  that  the  foregoing  e\preMeB  onr  views  and  feelings  of 

!  ilieMiilino  Water-T'owor  (Jonipaoy  and  the  United  .States,  as  wo 

we  fei'l  tLat  no  further  propohition  ought  to  be  made  or  expected 
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until  we  know  with  certainty  tlie  int^^utions  of  the  Government  aa  to  improvpmontsi 

directly  allectiiig  onr  iuteritKts  and  linsinesa.  1 

We  are  content  with  the  iiresimt  agreement)  and  can  do  no  less  than  insist  that  it^j 

sliould  be  carried  ont  as  hotwcen  man  and  man. 

J.  M.  GOITLD. 

J.  S.  KKATOR. 

I).  C.  DIMOCK. 

JOHN  UOOU. 

8.  \V.  WHEELOCK. 

C.  H.  1>EEBE. 

JOHN  DEEHE. 

On  January  -'otb,  ISGO,  Brevet  Major  Parker,  in  teniporary  command 
of  the  arsenal,  wrote  General  llodmau,  then  in  Washington,  as  follows: 

GEyKRAl.:  Captain  Anderson  inforniB  mo  that  Mr.  Atkinson  dtwired  him  to  ask  nio  ^ 
wliether  or   not  the  Goveniment  intends  to  rei>air  the  dam  opposite  Wbuelook  it  Co.'s 
mill,  and  that  ho  also  stated  that  if  I  refnsed  to  do  so,  he  (Mr.  Atkinson)  wonld  have 
it  rofiBircd,  and  charge  the  coat  of  same  to  the  Government,  as  ho  considered  the  mill- 
property  in  danger  from  the  spring  high  water  with  the  dam  in  its  present  condition. 

Ciipt.  Aiidersdn  also  tells  me  ijiat  your  attention  was  culled  to  it,  and   that  you  ar« 

fully  informed  in  the  matter, 

I  therefore  refer  to  you  for  directions. 

•  •  •  •  •  «  • 

Pursuant  thereto,  General  Rodman,  under  date  of  January  28, 1SC9, 1 
gave  the  following  instructions  to  Major  Parker : 

Yonrs  of  the  STith  inst.,  relative  to  repairs  of  dams  opposite  Whoolock's  mill,  is  re- 
ceived. I  do  not  know,  from  yonr  letter,  whether  the  jwlut  of  dam  referr«'d  to  i«  at 
the  i*l;inrt  end  of  the  dam  or  at  the  other  side,  imnie<liately  contiguous  to  Whcolovk's 
mill.  This  )ivst-uanie<l  ])oint  I  ilid  not  examine  when  last  at  my  iiogt^  the  other  tiotnt 
1  did  look  at,  thni]gh  nut  so  carefully  as  to  say  whether  or  not  it  was  safe.  I'leaso 
fxamitic  Isith  of  these  points,  and  make  snch  repairs  as  will,  in  your  judgment,  sccnrn 
them  ugiiiiist  the  anion  of  high  water.  Urush  and  rongh  stonu  should  lie  wivil.  if  re- 
oulird,  near  Wheelot-k's  mill,  and  crib- work,  tilled  with  rough  stone,  at  the  island  enil. 
Tbo  stuno  in  the  piers  of  the  old  bridge  may  be  used  for  this  purpiwo. 


In  accordance  with  their  letter  to  General  Rodman,  of  Jaunary  13tli 
the  3Ioline  Water  Power  Company  addressed  the  Secretary  of  War  ns  ] 
follows : 

MoLiNK,  Januury  27(A,  18G9. 
Hon.  J.  M.  Scnopiiri,!;, 

Srcnlarijo/  liar,  H'aiihinylon,  li.  C.  i 

Stn  :  I  am  instructed  by  the  board  of  directors  of  the  Molino  Water- Power  Company 
to  rail  yonr  attention  to  the  condition  of  matters  between  this  conifiany  and  the  United 
State's,  under  the  contract  and  agreement  by  which  they  conveyed  to  the  Oovernmout 
the  fit!  of  the  entire  water-power. 

It  will  be  recollected  that  the  company  had  been  subjected  to  disappointment  and 
delay  from  tlie  date  of  the  appropriation  of  the  $l(Xi,0(IO,  in  Kehrnary,  IHiiti,  to  June 
lilth,  lt^i7,  tin-  time  they  i>igne<l  the  contract,  Jt  was  nmlurstood  then  that  there  would 
he  no  further  delay,  but  still  there  woh  delay,  and  the  contract  wa.s  not  executcti, 
on  the  ]iart  of  tJie  I'niled  .States,  until  August  ;jOth,  lnGi,  too  late,  in  the  opinion  of 
tleniraj  Uodmnn,  to  do  anything  that  season,  so  that  another  whole  year  was  lost  to 
Ihem. 

Last  season  the  work  wa«  commenced,  and  some  \,W(l  to  l.'.OO  feet  in  length  of  dam- 
waU  wii.s  bnilt,  but  it  does  not  connect  with  the  old  wall,  and  is  not,  therefore,  of 
any  practical  or  ;io«,.siblH  use  in  luniishiug  power  to  this  company  until  it  is  cououotral, 
nod  is  not  an  exteu.><ion  of  the  lower  wall,  as  is  contemplated  in  the  contract. 

Gen'l  IJiidman  has  indicated  to  this  company  that,  for  the  interest  of  the  Oovorn- 
lueiit,  it  will  be  belter  to  extend  the  wall  down  stream  next  season,  and  complete  the 
lower  end  of  tbn  work  tlrst,  and  leave  the  upper  end  of  the  work  to  he  completed  after- 
ward  ;  and  huN  notilictl  the  company  that  all  ipicstions  as  to  future  improvement  are 
referred  lothe  8fcrelary  of  Wai-,  to  which  wo  most  cordially  a«seut. 

We  do  not,  bowevrr,  nuderstaud  that  Government  interests  in  this  matter  shonld  be 
held  puriimount  to  the  intere»ts  of  the  company,  as  would  seem  to  l>e  the  understand- 
ing of  the  Oidnatice  Department,  by  a  letter  from  Gen'l  Uyer  to  (ren'l  ICodoian,  ondei 
date  July  7lh,  lri07. 
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This  potnpuny  rtistlniius  any  tlesiro  or  iiitcntion  to  he  c.iptinns  or  iinnecossarily  t'nr- 
ticular,  but  litkviii^  in  uu<k1  laitb  convuyeii  Ilieir  w»ti>r-|(owt!r  to  tlio  United  States, 
tlii-y  certninly  iuunt  linvc  ilir  right  to  dciimntt  that  a  like  jjood  faith  slioulil  bo  exer- 
cis<!il  tunani  theui,  and  llmt  thury  Mliuntd  h<:  no  nunocpusniy  delay  in  rarrying  oat  tho 
nndei-standio^  and  gti)iululiiin  uf  thu  a);riH'niunt  in  fnrniithiii);  to  thdni  ono-foiirth  part 
of  tho  wator-powsr  d»<vclo]H>d.  By  reason  of  tbcno  didaya  this  company  hna  not  been, 
and  is  not  now,  able  t'O  ){ivu  any  satiHfactory  atwnrances  to  pursonH  wanting  to  rent 


power  when  they  can  be  occoniniodated,  thereby  working  a  poMitit'e  damage  to  its 

flu 
of  power  to  which  it  is  entitli-d. 


interests  maeh  |;roater  than  it  can  be  to  the  United  States  tu  furnish  at  unce  flieqaota 


llie  present  dam  and  bnlk-liead  are  so  dilapidated  as  to  have  become  very  insecure. 
If  they  stand  throui;h  another  season  of  high  water  it  is  all  that  can  be  expected,  and 
even  if  they  shonid  stand,  the  leaks  are  so  large  that  the  tail-race  is  flooded  ao  looob 
that  it  greatly  impairs  tho  eCBcioncy  of  the  wheels  now  in  o|)eratiou. 

Another  reason  why  there  onght  to  bo  no  further  delay,  the  Government  rennired  per- 
sona on  tlie  island  end  of  the  dam  to  leave  the  premises,  thereby  depriving  the  com- 
pany of  an  income  from  water-nsnt  of  nearly  *i,OOU  per  auDiim,  and  as  yet  have  made 
no  improveniiiita  as  an  eijaivaleut  where  water  can  be  nacd,  ao  that  practically  they 
arc  worse  ott  for  power  than  before;  and  in  view,  therefore,  of  their  interest,  they 
eiuiuot  consent  to  any  further  delays  or  to  any  arrangement  that  will  tend  to  incre:u<e 
suspense  or  withhold  bcnetitjt  to  which  they  are  entitled,  unless  tho  United  States  will 
III  respond  to  all  damage  they  may  sustain  by  delay. 

y  believe  the  appropriation  of  8"*li,l'l'0  by  the  last  Congresi  to  carry  out  existing 
1  iMii  i:icts  shonlil  be  expended  in  confonnily  with  the  intention  of  Congress,  and  would 
therefore  respeettnlly  ask  an  order  of  the  \Var  peiiartnient,  to  the  end  that  the  agree- 
ment with  this  company  be  carried  out  without  further  delay;  or  if  other  views 
»Jioiild  obtain  in  the  premises,  to  make  it  known  at  an  early  day.  so  that  application 
can  be  unide  to  Congress  for  such  additional  legislation  aa  may  be  deemed  necessary. 
With  great  respect,  I  am  your  ob'd't  servant, 

CHAS.  ATKINSON. 

fra'l  M.  W.  l:  Co. 

The  following  letter  to  the  Secretary  of  War  gives  General  Kodnma's 
plan  for  the  settlemcut  of  the  disputetl  points : 

Washinoton,  D,  C,  Fibruanj  IGth,  l.%9. 
General  J.  M.  Sciiornti.i), 

Secnlory  of  If  or : 

Sir:  Tu  obedience  to  your  verbal  instructions,  and  after  having  read  and  carefully 
rousidered  the  reconiniendations  of  the  boarri  of  eommlssioners,  and  the  agreement 
between  the  United  States  and  the  Moline  Wiiter-I'owcr  Company,  explanatory  of  and 
lor  carrying  into  elVeotsnid  recomuiendations,  together  with  letters  of  Selden  M,  Church, 
dated  January  20th,  l(3(i'.>,  and  James  Barnes,  dat(>d  January  ioib,  I'^li!!,  (said  Chnreh 
and  Barnes  having  both  t)een  members  of  said  commission,  and  said  letters  being  ex- 
planatory of  their  views  and  understanding  as  to  the  true  intent  and  meaning  of  the 
reconimeiidationa  of  said  board  of  commissioners,  looking  to  an  agreement  to  be  en- 
tered into  between  the  UnitiMl  Stat,08  and  the  Jloline  Wator-Power  Company,)  I  have 
the  honor  to  submit  the  following  as  my  views  of  tlw  e(|uity  of  the  case. 

1st.  The  United  States  having  already  complied  willi  their  obligation  to  the  Moline 
Water-Power  Company  as  to  the  development  of  wimj-dam,  are  yet  to  extend  the  atone 
d»ui  so  !»s  to  enable  the  company  to  utilize  their  portion  of  the  water  or  water-power, 
including  that  which  the  Secretary  of  War  shall  deem  expedient  at  any  time  to  rent  to 
tbe  company  ;  to  reiimve  the  old  dam  and  other  deposits  of  sand,  mud,  &c.,  from  tho 
pool  above  the  old  dam,  and  to  closj-  the  water-ways  in  said  dam  with  gates,  for  retain- 
ing the  water  in  the  pooler  letting  it  through  tlnMliini  at  will ;  tho  company  to  deepen 
their  own  tail-race,  and  jiut  in  tem)«irary  bulk-head,  should  they  so  desire,  at  their  own 
coat;  and  remove  it,  when  so  reijuired  by  the  United  States  alter  the  complete  develop- 
ment of  the  water-power  by  the  United  States. 

i!nd.  The  water  coming  into  the  common  pool  to  be  divided  between  tbo  Sears 
watei-power  and  the  Muline  water-power  in  the  ratio  of  the  width  of  the  channel 
between  ISenham'a  Island  and  Kock  Islan<l  to  that  of  the  channel  between  Rock  Island 
and  the  Illinois  shore  at  the  siteof  tliBCompauy'sold  dam  ;  the  company  to  be  entitled 
Ui  the  use  in  peqieluity,  free  of  charge,  of  oue-t'ourtli  part  of  tlu>  water  or  water-power 
rIciiH  :ill(iitrd  to  tbo  last-named  channel  after  itahallhave  been  developed  by  the  United 
111  the  manner  hereinbefore  stated. 

riie  location  of  tho  stone  dam  is  believed  to  be  fair  and  equitable,  and  shonld, 
1  luirif.ire,  Iri  approved. 

4th,  Neither  ttie  United  States  nor  the  Moline  Water-Power  Comiiauy  hiw  the  right 
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to,  in  any  manner,  obstruct  the  flow  of  water  in  or  fill  np  the  pool  to  the  detriment  of 
the  other. 

5th.  If  the  Molino  Water-Power  Company  will  grant  to  the  United  States,  free  of 
charge,  the  right  of  way  for  a  tail-race  to  carry  the  company's  tail-water  across  the 
company's  land,  and  the  right  to  take  and  nse  such  portion  of  the  excavated  material 
from  said  race  as  the  Uuitud  States  may  require  for  dikiug  the  shores  of  the  pool  to 
prevent  overflow  of  the  company's  land,  and  of  Rock  Island ;  and  the  right  to  trans- 
port said  material  across  and  over  the  company's  land,  and  the  right  to  abot  the  United 
States  dam  against  the  company's  laud  at  the  upper  end  of  said  tail-race,  and  at 
another  point  opposite  or  near  to  that  on  the  islaud  of  Rock  Island,  at  which  tho 
'United  States  may  utilize  their  portion  of  the  water,  then  tho  United  States  shall  com- 
mence the  further  development  of  water-power  as  soon  as  the  stage  of  water  will  per- 
mit, and  at  such  point  along  the  line  of  development,  as  the  company  may  indicate; 
and  prosecute  said  development,  including  removal  of  old  dam  and  bulk-bead,  and 
deposit  of  mud,  &c.,  above  old  dam  as  rapidly  as  the  stage  of  water  and  tho  funds  on 
hand,  and  that  which  may  hereafter  be  appropriated  and  made  applicable  to  that  pur- 
pose, will  admit. 

The  increased  cost  to  the  United  States  of  developing  as  desired  by  the  company, 
and  the  advantages  to  be  derived  by  the  company  and  tlie  United  States  from  tliu 
canal  mode  of  development,  seem  to  me  to  render  the  last  proposition  just  and  fair. 
Very  respectfully,  &c., 

T.  J.  RODMAN, 
S'v't  Brig.  Gen'l,  U.  S.  A. 

The  act  of  Congress  approved  March  3, 18C9,  made  an  appropriation 
for  the  Bock  Island  arsenal,  as  follows: 

AN  ACT  making  appropriatioDa  for  the  support  of  tbo  Army  for  the  year  ending  June  thirtietfa, 
eighteen  handrod  and  aeventy,  and  for  other  parpoaei. 

Be  it  enacted  by  the  Senate  and  House  of  Repretentativet  of  the  United  Statee  of  America 
in  Congress  assembled,  That  the  followiug  sums  be,  and  the  same  are  hereby,  appropri- 
ated, out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  for"  the  support  of 
the  Arni;^  for  the  year  ending  the  thirtieth  of  June,  eighteeu  hundred  and  seveuty: 

For  rej>airs  and  improremettls  of  armories  and  arsenals. 

For  arsenal  and  armory  at  Rock  Mnod,  Illinois,  one  million  dollars:  Provided,  That 
one-half  of  this  amount  shall  bo  applied  to  the  construction  of  tho  bridge  connecting 
Rock  Island  with  the  cities  of  Rock  Island  and  Davenport. 

One  hundred  and  fifty  thousand  dollars  of  this  appropriation  was 
applied  to  the  development  of  the  water-power. 

On  the  13th  of  March,  18G9,  General  liodnian  wrote  to  the  Chief  of 
Ordnance  as  follows : 

OuDXAXCK  Offick,  Wau  Di:i''t,  Ifarch  13,  I8C9. 

B'v't  L't  Col.  T.  J.  TllKADWKLL, 

In  charge  of  Ordnance  Bureau : 
Sin :  Referring  to  my  letter  of  the  .'ith  of  October,  1868,  the  points  therein  reforreil 
to  being  still  unsettled,  and  (jeneral  Scbofield,  who  was  chairman  of  the  Rock  Island 
commission,  having  left  the  War  Office,  I  would  respectfully  suggest  that  he  be  re- 
4]nested  to  furnish  to  your  office  a  written  statement  in  full  of  his  views  and  undor- 
stauding  as  to  the  points  sot  forth  in  my  letter  above  referred  to.  The  views  of  tho 
other  two  members  of  the  commission  are  on  file  iu  your  office. 
I  am,  very  respectfully,  &c., 

T.  J.  RODMAN, 
B'v't  Brig.  (Jen'l,  V.  S.  A. 

The  Chief  of  Ordnance  referred  General  Rodman's  letter  to  Major- 
Geueral  Schofield,  and  the  following  reply  was  received: 

W'.vsni.NGTOX,  D.  C,  March  17,  1869. 
B'v't  Lieut.  Colonel  T.  J.  Tiieadwkll, 

In  Charge  of  Ordnance  Bureau : 
Sir:  I  have  considered  General  Rodman's  letter  of  the  13tli  inst.  which  yon  referre<l 
to  rae,  and  have  to  make  the  followiug  statement  an  to  my  niiderstaiiding  of  the  report 
of  the  Rock  Island  conimissiim  on  the  sulijuct  of  the  Mulinu  Waler-l'owor  Company. 


F 


REPOliT    OV   TUK    flllEl-'    OK   ORDNANCE. 


181 


ft' 


Tlie  l-'niti'il  8l.ii<«8  nro  not  to  deepen  the  tail-race  ('i)r  the  portion  of  tlie  powur  to  ho 

nncd  liy  tlio  Moline  Company,  mid  are  not  to  put  in  any  ti-nipurai'}'  bulk-lii>ad  for  tlie 

cuinpaiiy. 
11'  the  company  pnt  in  one,  tbey  (the  co.)  sbould  remove  it  when  the  permanent 

dnni  is  oompU't«d. 

(iiitcit  would  soeni  to  lie  a  part  of  the  permanent  dam,  and  (unless  otbcPRrlse  R{>ecifle<l 

in  the  contract)  shonld  be  pul,  up  by  the  I'mted  Sliites. 

The  '■  ono-fourlh  "  to  wliidi  the  company  is  iMititlcd  docH  nnt  include  any  part  of  the 
ater-power  purchased  of  Sir.  iSeiirn.    The  comtiany  is  entitled  to  onu-l'ourth  of  the 
aler-power  which  nuiy  lie  developed  Inltccin  Hock  inland  and  the  [Uinuiii  ihore. 
The  dam  should  bo  so  located  that  (n»  a  general  rule)  the  distancire  of  any  jioinl  of 
e  dam  from  the  two  opposite  shores  may  be  pro[iortionuto  to  the  r^uautitled  of  water 

to  be  dlscbar(;i-il  above  and  below  that  point. 

Article  1  prohibits  either  party  from  harboring  logs  in  the  pool  to  snob  oxtout  08  to 

obstruct  the  free  How  of  water  to  the  portion  of  the  dam  used  by  the  other. 
Very  respectfully,  your  obed'l  servant, 

J.  M.  SCnOFIFXD. 

Major-General, 

Ou  the  3011j  of  Jlarcli,  18G9,  General  Rodman  wrote  to  the  Sloline 
Water-power  Company  aa  follows: 

^^_  GEXTi.EMiix:  I  am  directed  by  the  Secretary  of  War  to  reqneot  that  you  scud  to  his 
^^Bptlicu,  as  soon  as  practicable,  a  ))crsun  fully  authorized  to  act  for  your  company  in  the 
^^Beitlenient  of  i]uestious  prelimiuary  to  the  resumption  of  work  in  the  development  of 
P  water-power  at  Rock  Island  arsenal.  It  is  desirable  that  you  have  some  one  here  as 
I  soon  as  poiwiblo,  for  the  rcasou  that  I  want  to  leave  here  at  the  very  earliest  monieut 
I  that  the  court  of  inquiry  shall  relieve  mc;  and  this  busineas  shonld  be  settled  before  I 
I  leave,  so  that  work  may  be  commenced  as  soon  as  possible. 
^^—  Voura,  resiioctfullv, 

^^  T.  J.  RODMAN, 

^■F  ffvU  Brig.  Gen'l,  U.  8.  A. 

The  now  agreement  was  executed  in  Washington  and  sent  to  the  arse- 
nal by  f  be  Chief  of  Ordnance  ou  the  Utb  of  A[)rii,  IStJO.  This  agreement 
is  copied  and  inarlied  "B"  in  the  apiieudix  to  this  chapter.  Soon  after 
the  receipt  of  this  agreement  at  the  arsenal,  work  on  the  dam  was  re- 
sumed and  continuetl  until  the  29th  of  September,  when  an  extraordi- 
nary rise  of  water  in  the  river  occurred  and  the  cofter-dams  were  car- 
ried away.  General  Kodmau's  report  of  this  accident  to  the  Chief  of 
Ordnance  is  as  follows: 

I  have  to  report  that  nt  about  11  o'clock  last  ni;j;Iit  our  upper  cnffer-dam  gave  way 
nnder  a  head  of  about  I'i  feet  of  wal^^r,  carrying  away  about  200  feet  of  dam  couligii- 
ons  to  the  Illinois  shore.  This,  of  course,  stops  for  the  present  all  further  progress  in 
the  building  of  the  dam-wall  and  the  cluaniug  out  of  deposit  from  the  pool,  the  space 
on  which  we  were  workiug,  between  the  ujiperaud  lower  coQ'ers,  being  now  about  nine 
foot  under  water. 

The  loss  of  some  tools  and  the  npsetting  and  breaking  of  three  derricks  is  about 
the  only  dnmutjo  done,  exoept  to  tiio  colVers,  and  they  are  so  far  damaged,  uud  the 
water  is  so  high,  and  the  season  so  far  advanced  that  I  do  not  deem  it  a<lvisable  to 
attempt  further  work,  cither  on  the  dam-wall  or  the  removal  of  deposit  from  pool,  this 
kenson.  Tho  monthly  statumeut  of  work  done  in  September  will  shotv  what  has 
•lroa<ly  been  done. 

Tho  prcfieqt  has  been  an  nnprecndnnte<l  s(>a8on  for  high  water.    We  commenced 

c  "   : .;.  ,t  about  right  fe<'t  of  water  in  the  month  of  Juue,  and  in  the  conlident 

<  that  was  the  highest  water  we  shoulil  have  to  contest  with;  but  it 

i  ^        i;illy  rising  and  wo  have  kept  ou  streugthouiug  and   raising  the  dams 

until  lost  night,  when,  as  before  statod,  the  upper  dam  gave  way  under  about  12  feet 
head. 

After  this,  it  was  found  tliat  the  water  ru.shing  through  the  channel 
omiangered  the  part  of  the  coders  still  standing  and  some  parts  of  the 
water  power  aln>ady  built.  It  was  also  feared  that,  if  the  current  wa.s 
left,  u^clle<^ked,  tho  Chicago,  liock  Island  autl  Pacific  Company's  rail- 
road bridge  and  Uock  Island  wagon  bridge  wouUI  be  endangered  by  the 


182 


BEPORT  OF  THE  CHIEF  OP  ORDNANCE. 


Water.™ 


breakinj:  up  of  tbo  ice  in  tbo  following  spring.  Also,  the  Moline  Witter 
Power  Company  were  anxious  to  liave  tlie  construction  of  lUe  wator- 
jiower  so  far  eouiiileted  during  tbat  fall  tbat  by  putting  in  tlieir  wooden 
bulk-bead  {b  on  tbe  map)  tbe  water-power  would  be  in  sucb  condition 
tbat  tbey  could  commence  using  it.  Tbat  company  could  put  in  tbo 
bulk-bead  only  wben  tbe  coH'er-dams  were  in  ami  tbo  river-bed  bare  of 
water.  Tbe  cost  to  tbe  United  States  of  putting  in  tbe  coffer-dams 
during  tlie  bigb  water  would  be  raucb  greater  than  if  it  were  po8ti»oned 
until  tbe  low  water  occurred  in  tbe  following  season. 

It  was  i)roposed  and  urged  by  tbe  Moline  Company  tbat  tbe  coffer 
dams  sbould  be  renewed  and  tbat  tbat  company  sbonld  pay  onebalf 
tbe  cost  of  tlie  work  and  tbe  United  States  tbe  otber  balf,  and  tbat 
whatever  the  Chicago,  Rock  Island  and  Pacific  Itailroad  Company  would 
pay  sbould  also  be  devoted  to  tbe  work.  On  tbe  12th  of  October 
General  liodman  wrote  to  the  Chief  of  Ordnance  and  asked  for 
authority  to  comply  with  tbe  above  request.  Tbe  authority  was  giveu, 
and  an  agreement  to  carry  out  the  foregoing  was  entered  into  with  the 
Moline  Water-Power  Company  on  tbe  28th  of  October,  18G9.  This 
agreement  is  copied  and  marked  "  C  "  in  tbo  appendi.\  to  this  cbapter. 

Tbe  work  of  removing  the  coffer-dams  in  accordance  with  the  fore- 
going agreement  was  begun  on  tbo  l.'ith  of  October,  some  days  before 
the  agreement  was  finally  signed.  Mr.  S.  W.  Wbeelock,  of  Moline, 
superintended  Ibe  work  on  the  part  of  the  Moline  Water-Power  Com 
pany,  and  Captain  I^Iorris  Scbaff,  Ordnance  Department,  United  State* 
Army,  then  stationed  at  tbe  arsenal,  was  in  charge  of  the  work  on  the 
bebaif  of  the  United  States.      • 

On  tbe  22d  day  of  November,  1SC9,  the  coffers  had  been  completed, 
the  water  pumped  out,  and  work  on  the  wall  was  renewed.  The 
wall  was  then  completed  in  December  of  tbe  same  year,  all  except 
about  100  feet  at  the  lower  end,  heretofore  mentioned,  which  was  not 
built  till  1871  and  1872. 

The  Moline  Water-Power  Company  put  in  their  wooden  bulk-head, 
marked  "//'  on  the  map,  by  which  the  dam-wall  was  connected  with  tbo 
shore  of  the  island  in  November  and  December,  1800.  The  coffer  dams 
were  not  taken  ont  nntil  tbo  following  spring,  and  the  Moline  Company 
commenced  using  the  water  power  in  August,  1870.  It  has  been  used 
by  that  company  almost  continuously  ever  since. 

There  was  a  good  deal  tbat  was  interesting  connected  with  the  coffer 
dams  mentioned  in  the  foregoing  history.     When  tbey  were  first  put  in, 
in  the  summer  of  LSdS,  their  location  was  as  follows:  Tbe  lower  coffer 
was  placed  across  the  channel  just  below  tbe  site  of  the  wooden  bulk- 
bead,  marked  "i"  on  the  map.     The  upper  coffer  was  ou  the  liue  of  the 
Moline  Company's  old  dam,  and  portions  of  this  dam  were  strengthened 
and  used  to  form  ]»art  of  tbe  coffer.    A  portion  of  this  old  dam  bad  been 
washed  out  and  carried  away  iu  tbe  spring  of  18C8,  at  the  same  time 
that  the  old  wooden  bridge  from  Moline  to  the  island  and  tbe  old 
wooden  bridge  from  the  city  of  liock  Island  to  the  island  were  carried, 
away.    This  washed-out  gap  was  filled  with  a  coffer;  there  was  then 
included  between  the  upper  and  lower  coffer  all  the  site  of  tbo  dam-wall 
except  a  small  portion  of  tbe  tipi)er  end,  and  tbo  water  was  pumped  outJ 
and  tbe  work  commenced.     Wben  tbo  piece  at  tbe  upper  etui  bad  to  baJ 
bnilt,  an  entire  new  coffer  was  built  across  tbe  channel,  about  .lOO  fcetl 
farther  up  stream.    This  was  done  iu   the  fall  of  18GS.    The  objectl 
of  this  was  not  only  to  "bare"  tbe  bed  of  tbo  river  of  water  where  the 
np|)er  end  of  the  wall  was  to  bo  built,  but  also  to  bare  all  the  site  of  the 
Moline  Company^s  old  dam,  in  order  that  it  might  bo  removed.    The 
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Moliii«  Couipauy  li:vl  been  very  urgent  about  thin,  and  there  was  much 

controversy  and  correspondeiu'^  about  it.   This  old  dam  bad  been  altered, 

[l>rokcu,  and  repaired  several  tiineu,  and  there  was  a  ^ood  deal  of  earth, 

timber,  rock,  brush,  and  trash  in  it.    Tliero  was  uIho  a  good  deal  of 

[river  sediment  of  mud  and  sand  deposited  around  and  above  it.     While 

Uhe  coflers  were  in  and  this  part  of  the  river  laid  bare,  tliis  old  dam  and 

|tlie  <leposits  were  taken  ont  by  the  United  States.    The  total  amount  of 

laterial  so  taken  out  was  31,000  cubic  yards,  and  the  work  cost  830,000. 

lIso,  ad\  antage  was  taken  of  the  timo  when  the  bed  of  this  part  of  tho 

river  was  bare  to  jiut  in  the  piers  for  the  arsenal-bridge  to  Moline. 

The  total  cost  of  all  work  done  by  tho  United  States  on  cotfers  for  the 
building  of  tho  upper-dam  wall  was  above  )SoO,000. 

The  lollowing  letters  are  pertinent  to  and  explain  some  of  the  forego- 
[ing  statements : 

MOUXE,  March  18, 1870. 
jonernl  T.  J.  Hopman  : 

Sir:  Yonrs  of  tbe  10th  iiist.  is  just  reouivcd.  I  may  not  have  BtAted  clearly  in  my 
etiter  to  Mr.  Iliiwley  wliat  we  deaircil.  It  wiiu  this:  Onr  practical  men  think  tlie  beat 
ml  cheapest  way  of  getting  in  their  whticls  anil  racks  is  to  rojiair  the  upper  and  lower 
Rticra,  and  "  pump  ont  a)(aiu ;  "  and  wo  wanted  to  know  whether  Oovernment  wonid 
e  willing  to  defer  taking  out  the  coflers,  and  would  also  let  us  have  the  use  of  tho 
pump  until  it  could  he  done,  which  would  require  hut  a  few  we<.-ks  after  the  water 
ets  low  enough  to  go  to  work.  We  expected  to  do  it  at  our  own  expense,  hut  I  think 
added  (if  nut  1  intended  t<i  as  an  argument  in  favor)  that  the  Governniont  were 
[imewliat  interested,  as  it  could  avail  itself  of  dry  hotlnui  to  remove  any  material  left 
the  pool  when  the  water  camo  in. 


Please  favor  us  with  an  early  reply  and  ohligo, 
Very  respectfully,  your  obeu'ul  aorvaut, 


CHARLES  ATKINSON. 
Proident  Moline  irater-I'otcer  Co. 


General  Hodman  was  in  Washington  when  the  above  letter  was  writ- 
?n.  Tho  matter  was  submitted  to  the  Chief  of  Ordnance,  and  authority 
{iven  to  leave  the  cofter-dams  in,  and  to  i)ermit  the  Moliue  Company  to 
|se  the  engine  and  pump  as  requested. 

On  the  'Sod  of  June,  1870,  Ciiarles  Atkinson,  president  of  the  Moliue 
Water-Power  Company,  wrote  to  General  Eodmau  as  follows: 

I  have  just  learned  that  the  dredge  is  to  be  taken  away  to-day,  or  very  soon,  and  I 
lionght  I  would  call  your  attention  to  the  condition  of  the  upper  portion  of  the  sand- 
■  pool.  You  may  recollect  I  spoke  to  yon  about  it  since  your  return  from 
■  'I,  and  that  "I  thought  considerable  portion  of  it  was  left  last  season,"  Iti 
'  more  certain  about  it,  I  re<]uejited  Mr.  Urown  (in  charge  of  the  dredge)  to 
Uiike  HU  examination,  and  by  his  report  I  find  that  I  was  correct ;  that  quite  n  portioa 
6f  the  bar  is  still  there,  and  which  is  certain  to  keep  out  the  supply  of  water  in  low 
tage.  Mr.  Brown  informs  me  it  can  be  dredged  now  without  difficulty,  bat  cannot  in 
»«•  water  except  at  largely  increased  cost,  and  pcrhajis  not  at  uU. 

auder  our  contract  with  the  Uuited  States  this  portion  of  tho  work  is  to  1)0 
ftiited  to  completion,  I  thought  it  my  dnty  to  rcfpiest  that  it  bo  done  now,  rather 

iron  tbe  risk  of  having  it  delayed  to  u  time  when  it  will  probably  cost  double,  ami 

crimps  be  entirely  impossible  to  do  it  uU  until  another  time  of  high  water. 

About  thLs  timo  Lieut.  Charles  Shalcr,  Ordnance  Department,  United 

^tates  Army,  then  stationed  at  the  arsenal,  by  direction  of  General 

Iman,  made  soundings  in  the  i>ool  to  determine  the  amount  of  the 

deposits  and  the  position  of  tho  rock  bottom.    The  results  of  these 

^soundings  are  shown  on  a  carefully-prepared  chart.    (This  chart  is  not 

jrinted.) 

On  the  21st  of  May,  1870,  General  Kodnmn  had  entered  into  a  con- 
tact with  Ca.so  &  Co.  to  dredge  out  tho  pool,  and  that  company  was 
imployed  with  a  dredge  twenty-sis  days  on  the  work,  and  took  out 
1,450  cubic  yards  of  deposit.    Lieutenant  Shaler  had,  prior  to  this,  in 
?G8,  made  some  soundings  and  careful  surveys  to  determine  the  amount 
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of  water  flowing  in  at  the  npper  end  of  the  pool.  As  the  data  obtained 
bj'  these  souudiugs  and  this  survey  were  used  at  the  time  and  for  some 
years  afterward  in  calcnlating  the  capacity  of  the  water-power,  they  are 
interesting,  and  the  report  is  coiiied  here : 

Rock  Island  AnsKSAL,  Jug.  2ud,  1S6S. 

8lii:  I  Iiave  tbo  honor  to  report  that,  ia  compliance  with  yoiir  orders,  I  made  obser- 
vntioiiB  to  deteniiiuo  "tbo  tjaantit;  of  water  that  flows  iuto  tbo  pool  al  tbo  npp«r  end 
of  the  wiiig-diiin.'' 

It  was  Qvcossiiry  to  determine  tbe  width,  the  average  depth,  and  the  mean  velocity 
of  tbe  cnrreiit  at  this  poiut. 

To  get  tbe  width  two  uicii  worfl  sent  into  the  w.iter  with  a  tape-line  to  measure  it, 
being  directed  peipendicnlar  to  fho  dam  liy  an  obsurvor  ut  a  ibeodulitv,  which  was 
placed  opposite  the  npper  end  of  the  dam. 

To  obtain  the  depth,  a  man  entered  the  water  with  a  ffradaat<>d  staff  and  took  sonnd- 
ings  every  few  paces,  being  ktipt  on  Iho  perpondicniar  from  the  dam-head  to  tbe  the- 
odolite by  au  observer  at  that  instrumnnt.  In  this  vray  8<<vent.v  (TO)  soundings  \rure 
talien.  From  a  boat  (directed  by  tbo  theodolite)  sixty-eight  (66)  were  taken,  aud  the 
mean  of  tbe  wini  of  all  the  sonndiugs  gave  the  average  depth. 

To  aacertain  the  velocity  of  the  cnrraut,  fonr  lloat.s  were  marlo  by  fastening  paint- 
kegs  to  pino  blocks  a  font  h(|U.are,  with  uprights  a  foot  in  height  lixed  in  their  centers. 
TliB  kegs  were  allowed  to  sink  a  foot  and  a  half  below  the  surface  of  the  water.  The 
piuo  floats,  to  which'  the  kegs  wore  attached  by  pieces  of  string,  were  nsod  only  to  iudi- 
cato  tbe  positions  of  the  submerged  kegs.  A  base-line  fonr  hundred  (40())  feet  in 
length  was  measured  along  the  shore  parallel  to  tbe  dam,  its  center  being  taken  oppo- 
site the  upper  extremity  of  the  dam.  At  each  end  of  this  base  a  theodolite  was  placed, 
the  axis  of  the  telescopes  being  perpendicular  to  tbe  base,  so  that  four  hundred  (400) 
feet  was  intercepted  between  them. 

Two  hundred  feet  above,  two  stalTs  were  planted  in  a  vortical  plane  perpendicular 
to  the  base-lino.  A  boat,  provided  with  an  anchor,  was  aligned  by  au  ot>sorverat  tbo 
GtotfH,  aud  directed  to  a  point  a  hundred  feet  from  the  shore  by  an  olwerver  at  the 
upper  theodolite.  The  alignment  having  been  m.ide,  this  theodolite  was  turned  per-  i 
pendicular  to  the  base  as  before.  \t  a  signal  the  fonr  tlaats  were  carefully  placed  in 
the  water.  The  observer  at  the  tirst  iimtruinent  cried  "  mark  "  as  tbe  nprigbt  on  a  pass- 
ing tloat  coincided  with  the  vertical  hair.  The  instant  of  coincideuee  was  noted  by  an 
observer  with  a  stoi>-watch.  The  moment  of  the  passage  of  a  tlbatat  tbo  lowet  instni- 
ment  was  signaled  aud  not«d  as  before.  The  ttoats  wer«  canght  by  tbe  boatmen  below 
tbe  lower  instrument  and  tbo  boat  again  anchored  on  the  line  of  the  staflfs,  while  by 
turniug  the  upper  theodolite  5'-',  the  obserror  directed  it  to  a  poiut  on  this  line  a  little 
farther  from  shore  than  the  first  position. 

In  this  way,  forty-four  (44)  observations  were  taken,  and  the  mf.an  of  their  sum  gave 
the  average  velocity  of  the  current. 

Finding,  then,  tbo  prodnct  of  the  width  by  tbo  average  depth,  and  multiplying  it  by 
the  moan  velocity  per  minute, "tbe  quantity  of  water  tbat  (lows  into  tbo  pool  at  tbe 
npper  end  of  the  wing-dam  "  per  niinnle  was  obtained,  and  foaud  to  be  ^0:<,9J4.UU  cubic 
feet. 

Very  respectfully,  v'r  ob'd't  serv't, 

CHARLES  SHALER. 

'ind  Litiit.  of  OriU 

The  stage  of  water  in  the  river  at  the  time  this  survey  was  made 
averaged  about  two  ft^et  above  low  wafer.  The  report  does  not  state 
the  fall  in  the  surface  of  the  water,  or  show  what  arrangonients  existed 
to  cause  the  water  to  How  out  of  the  pool ;  but  I  reiueinber  that  in  1871 
1  examined  this  report  while  isaking  calcidations  respecting  the  water- 
power,  and  Lieutenant  Sluilcr  told  me  then  that  the  arrangements  for 
outflow  were  made  to  produce  as  nearly  as  possible  the  same  conditions 
that  would  exist  if  the  water-power  were  in  full  use.  i 

Since  that  time  I  have  had  made  more  extensive  sonndinga  and  sar-i 
veys  of  the  pool  and  of  the  river  above,  and  have  used  these  latter  in  j 
subsequent  calculations.  i 

THE  BOCK  ISLAND  WATER-PO\S'EE  CANAL.  1 

The  act  of  Congress  approved  July  l."),  1870,  appropriated  $.360,000  for  I 
Ilock  Island  arsenal,  of  which  »nin  $200,000  was  designated  for  continu- 
ing work  on  the  develoiniient  and  construction  of  the  water-power. 
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Work  on  the  water-power  canal,  in  accordance  with  the  agreempnt 
between  the  United  States  ami  the  water-power  company,  dated  April 
S,  18G9,  (see  Api)eubix  H  to  this  chapter,)  was  begun  in  the  month  of 
Angnst,  1870.  Abont  this  time  a  new  controversy  arose  on  various 
matters  relating  to  the  water-power,  which  caused  a  suspension  of  the 
work  for  a  time,  and  finally  resulted  in  a  new  agreement  between  the 
United  States  and  the  water-power  company.  This  agreement,  marked 
"D,"  is  copied  in  the  appendix  to  this  chapter. 

The  whole  history  of  the  conti'oversy  is  given  in  the  following  corre- 
Ispondence : 

Ou  the  25th  of  July,  1870,  General  Ifodman,  in  accordance  with  the 
Iflgreement  of  April  8,  ISC!),  notilled  the  Moline  Water-Power  Company 
[that  the  canal  mode  of  development  had  been  adopted,  in  order  that  he 
light  enter  upon  the  lands  of  the  said  company  for  the  purpose  of  con- 
fBtructiiig  the  tail-race. 

The  Moline  Water-Power  Company,  by  J,  M.  GonUl,  secretary,  in- 
formed General  Kodman,  under  date  of  July  30, 1870,  that  Mr.  O.  Atkin- 
l«on,  the  president  of  the  company,  who  was  temporarily  absent,  had  the 
lentire  management  of  the  business  of  the  company  under  certain  in- 
letructious;  that  General  Hodman's  letter  had  been  forwarded  to  him, 
laud  that  Mr.  Atkinson  would  either  return  or  send  instructions  at  once. 
General  Itodmau  notified  the  Moline  Watcr-l'ower  Company  on  August 
1  that  he  should  enter  upon  the  lands  of  the  company  to  coustruot  the  tail- 
■race,  as  required  by  the  agreement  of  April  8, 1809,  to  which,  under  date 
'of  August  ti,  1870,  Mr.  Atkinson,  presiiient  of  the  Moline  Water- Power 
Company,  replied  that  the  company  could  not  give  the  United  States 
■  possession  of  the  land  until  the  conditions  of  the  agreement  of  April  8, 
|18G9,  were  fuKilled ;  and  on  the  same  day  Mr.  Atkinson  wrote  to  the 
'Secretary  of  "War,  and  stated  that  he  had  been  informed  that  General 
liodmau  contemplated  entering  upou  the  company's  land  for  the  purpose 
of  constructing  a  tail-race  under  the  agreement  of  April  8,  1809.    lie 
did  not  consider  that  the  conditions  of  the  agreement  had  been  fnlfilled, 
and  also  that  changes  were  contemplated  which  might  seriously  affect 
the  interests  of  the  company.    Uo  requested  that  an  order  be  given  to 
General  liodmau  to  suspend  action  until  ho  could  get  to  Bock  Island, 
"when  he  trusted  satisfiictory  arrangements  could  be  made. 

On  the  8th  of  Angust,  1S70,  the  Secretary  of  War,  by  indorsement  ou 
,thi8  letter,  directed  the  Chief  of  Ordnance  to  order  a  compliance  with 
the  request  of  the  Moline  Water-Power  Company,  unless  there  were 
(good  reasons  to  forbid  it. 

The  Chief  of  Orduauce  inclosed  a  copy  of  Mr,  Atkinson's  letter,  and 
the  indorsement  of  the  Secretary  of  War  thereou,  to  General  Rodman, 
lend  directed  that  work  be  suspended,  and  that  General  Kodmau  report 
bis  views  on  the  subject. 

Under  date  of  Angust  11, 1870,  General  Rodman  wrote  to  the  Chief  of 
^Ordnance,  as  follows: 

Toors  of  the  flth  inst.,  incloaiag  a  copy  of  a  letter  from  Charies  Atkinson,  prasidenfc 
of  the  Muliiio  Wati-r-Power  Coinpauy,  with  a  copy  of  an  indorsometit  thurooa  by  tho 
■Secretary  of  War,  and  directin){  nie  to  report  ujy  viuwa  upon  tho  subject,  is  received, 
Jid  I  have  tho  honor  to  report  as  follows: 

I  do  not  know  ccrtninly  to  wliat  Mr.  Atkinson  refers,  in  stating  thnt  he  does  not  con- 
sider that  the  conditions  of  the  ii£^reeiueut  of  April  0,  I'id'J,  (it  shonld  be  April  8th, 
Iritj'J,)  between  tho  Secrptary  of  War  and  himself  have  been  entirely  fulfilled;  hnt  i 
prtttiumc  ho  refers  to  what  sediment  still  reiuaius  in  tho  water-power  pool.  Nor  do  I 
iiUy  know  to  what  oonteuiplntK:;d  changes  he  refers  as  likely  to  alTect  seriously  the 
wtsof  the  company  of  which  he  is  president,  but  I  presiiuie  he  refers  to  the  build- 
Jof  an  etubnnkiuent  from  tho  lower  end  of  the  present  dam-wall  to  the  upper  end 
'  the  projiosed  canal,  as  approved  by  the  Secretary  of  War  last  winter,  iuatunu  of  con- 
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tinuidg  (liv  (I.iiii-WHlt  down  to  head  of  caaal.    I  have  certainly  completed  tbo  develop- 
pmeiil  of  the  iippur  l^ud  of  the  dam-wall,  iiiclndiuK  thirty-aeven  opvaioga  with  gates 
ftud  incan!<  of  o|iriiintr  flii'l  c1"Mnir  tlicm. 

I  hovfi  »!-  M'lTe,  the  sediment  from  tlio  pf>ol.  as  far  lu  it 

K)uld  be  :■  -;.  nod  am  uow  havini;  u  snrvoy  of  tUo  pool 

ciiuiiiii  «ji         ' •■*     •■ !'    r  ■'•  ■  ■ ■  •  '    *  ■  ■■    ''in^r 

uor  tlie  <>:  li- 

ii     ..     .  .1  iiit<Mid<-'<l  t-  ■       ilie 

^i><>purtriiHot  lor  its  duciiiion  an  to  whether  or  not  the  United  iitatca  should  tarthor  pros- 
it ecnl*  tlio  renroval  of  sediment  from  said  pool. 

Neithur  of  said  a^reeiuuutA  state  iu  what  maaner  oi  to  what  extent  tbo  Uaited  States 
shall  devi>lop  tlm  water-power. 

Art-.-     •    ••  •'      '- •    ■'  '■-■'  -^   "' referred  to.  '■"■■■-■  <■."'•-.   •■'-: 

"I  > '^c  and  31'  .  freo  of 

«oat,  :  .  ",  and  the  I  :iMont  is 

I  have  the  njfht  to  outer  upon  the  premises  lor  the  purpose  ul  guiuu  on  with  the  work 
IT  time  within  the  two  years,  l>y  notlfyint;  the  company  that  the  oimal  nio.le  of  de- 
1   has  been  adopted,  and  npon  the  completioji  by  the  U-ii:  -<  of  the 

herein  named  as  to  said  upper  portion,  thi!%  company  bin<l~  ^iicoeta- 

■■■-    '  ■   \  " ■■  •  •  'ho  United  States  tlio  preuu:!.:--.  ......   i.iivilogea 

>  di.-icharge  into  the  company's  tail-race  the 
:ind." 

Now  1  undeiHtnud  the  lir^l  clause  uf  this  article  toanthorize  the  United  States  to  enter 
upon  the  lands  of  the  ronipany  for  the  purpose  of  goiii^  on  with  the  woric  of  the  do- 
1  vithin  two   I  u  the  date  of  the  agroo- 

■!   that  the  :itefl  were  to  tiotifr  the 

.     ..t     1.    ..1      1..  Tl, ...:.... I     ..1    ..'..p    of 

.loe 
'  the  cauai,  but  theiu  is  uo  Uuie  stated  willuu  which  those  cuuditiuos  should  be  iul- 


4 


Jleil. 


I     U0|lll<.tl      111!.' 

adopted  by  the 
pany  and  comuie: 

I  this  nreniu^. 
Tbo  »cB~"^'  '-  ■• 

I  are  now  t  . 
tbuutAl  to  I 


■   ":Ates  we  bound  ill  i>  develop  the  water-power  in 

-r,  and  to  a  ren-  !<<ot,  and  that  they  h*ro  the 

-"•■'■  ■■•■■"•-■■  •  ,,i..,  choose. 

'«  tiiat  an  appropriation  of  money 

.':>enal  has  been  made  by  CoU£TB8s, 

the  uiual  mode  of  development  hod  been 

red  npon  the  lau>l«  of  the  water-power  com- 

lc.^.l  \v  .iri..    1  he  «uti»  above  referred  to  will  cease,  until  further orden, 


r.,.,,1 .  r.,r  8<lTanred,  the  stAi;e  of  water  iu  the  river  and  the  weather 
prosocation  of  this  work,  and  every  day  lost  will  be  detri- 

:  .Kt. 

On  the  Sill  of  Aagast,  J.  M.  Gould,  secretary  of  Molino  Water-Power 
CotnpMuy,  wrote  to  General  Itoiluian : 

I  ronid  Tiof  fin'l  n  rinjnritr  of  thr  mrmbers  of  tbo  watoT-power  comp.mr  thU  p.  n., 
rtmv  |irocee<l.     Messni.  Ji''  ' -.-r 

and  '  iu  witlth  for  your  ]  on 

Will  bv  to 

I  find  a'.'  -  "f  disaqreemeot  betwmi  as  which 

will  iieti-s-  —  .  _   , :...^   ..     a,  alU'r  which  a ooaferenoe «Mi  h«  IimI 

oif,  which  1  tuily  believe  now  can  bo  accuinplishod  as  soon  as  W'vdnwdftjr* 


1 


On  Aogast  9, 1370,QeDeral  llodm.in  rcplieil  as  follows: 

vcd.     In  reply  I  have  to  state  t' 
cour  oompany  and  X*>  now  or. 


^3T*  en- 
<  of  the 

.-  8ecn»- 
■.  lie  pnr- 


and  tmUl  in  locsUog  said  dike 


•i  U>  {trowwule  wofk  that  I' 

tb«  iwotart 
•  t.eamaMi>> 

>•   e<M>»«ai. 


,10- 
>r«v*tti«d  Ltook  to 

'pany't  Uada 

>sl  BOOM  per> 

»i~>a  the  £r<i«ul 
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To  wbicli,  oil  August  13, 1'iTO,  the  foUowiog  letter  and  iuclosure  were 
received: 

MoLlNE,  li.uxoiA,  Augiul  I'Hh,  167U. 
jODCml  T.  J.  RoDM*K : 

Sir;  I  hnvo  IUb  honor  i.i  m. ■.<><.<  li.r,^with  n  copy  of  prciiinli''     i    '   -      '   'Viim 

fiassi-d  lit  II  lute  hour  this  alU'inonn  tiy  the  l)ii:inl  of  iliri'cturi  nl'  nr- 

•iiwur  Coiupiiuy,  after  u  [irclty  fall  and  free  tliscuaeiou  of  lUo  suly  .   '.  ..  .  ..luiii 

l<M]oluiiie(i. 

As  fiir  iw  I  kno\r  or  nm  adri«(Mt,  tho  mombars  of  thU  comimoy  are  ilmpoMil  to  rnoet 
ftll  t{ii>MiCinuH  that  any  arinu  ht'twueo  it  ati'l  tliu  ITiiitdil  Stitivi  in  tU»  spirit  uf  fitiruesit 
mid  lilterulity.    lam  fully  a  ware  that  rincwlions  alViictiiig  the  iulDrent  of  ouo  oidt)  or 

the  othiT  may  often  arise,  porliiips  ofr.oiinr  than  will  he  wiitir  '        -        '  ' '    ■•in 

[see  no  way  to  avoid  it  an  loiif;  a:*  a  eoiiditinii  akin  to  partii'-  !  lie 

FlToiU-'d  States  and  the  wator-power  company.    J  have  ut  tin:  „  'I  bo 

[very  desirable  for  both  sides  that  a  JiviKiun  b»  inado,  if  it  oonid  bo  doae  satiiifdcturily, 
I  that  oarh  lui^ht  know  his  own  and  thu  relative  position  of  tho  othor. 
I  trnst  the  action  of  oar  directors  will  roceivoat  your  hand«  yonr  usual  dnliboration 
and  kind  appreciation,  and  that  all  qnestioim  and  matters  purtainin^  to  thu  siibjout 
!iay  be  spoedily  adjusted  to  nintnal  satisfaction. 
I  am  instructeil  to  say  a  cominittnc  from  our  board  will  be  pleased  to  moot  yoa  at 
pacU  time  and  place  Monday  aa  yna  may  indicate. 

With  much  respect,  I  am,  very  truly,  yoar  obedient  servant, 

CHARLES  ATKIN.SON, 
Vreaident  Molina  U'aier-l'uicer  CmajMiHij. 


Sptcial  mrrlinq  of  the  hoard  uf  direrlon  of  the  ilnlini:  fVater-I',>wrr  Compnmi,  hrld  al  the  lit 
Hal'wtMl  Hank  of  ifoUne,'Au(iu»t  13,  ic70.  J'tenenl,  ./aha  Deere,  S.  (f.  'irh«clock,  J.  M. 
lioutd,  D.  C.  Itimock,  J.  S.  Jieator,  aud  Charles  Atkinnon. 

On  motion  of  .John  Deere,  seconded  by  J.  8.  Keator,  tho  following  preamble  and 
tiaolntions  were  unnnimoortly  .-idoptnd  : 

Whereas  the  motives  and  indnceraents  of  this  company  in  making  the  a^eeraontof 

April  dth,  1S(>9,  to  cede  tho  right  of  way  to  the  United  States  for  a  canal  across  their 

lanils  and  al>nttinp;  dams  thereto,  were  to  sociiro  tho  early  completion  and  fnll  devel-  ■ 

lopment  of  the  upper  portion  of  the  water-power  at  Moline,  so  that,  if  it  should  decide 

|at  ita  own  expense  to  build  a  bulk-head  from  the  wall  to  tho  island,  it  could  enjoy  ooa- 

[  tinuons  use  and  posKi's^iou  of  wuter-|>ower  in  order  to  supply  itii  lessees;  and 

\Vhiireas  the  conditii)ns  of  said  agreement  have  uot  boun  entirely  fultillod  on  tho 
an  of  the  United  Slates;  and 

berea-s  this  company  intends  to  oontinne  to  act  in  tho  spirit  of  liberality  and  fair- 

I  in  uU  its  tran.Hactious  and  dealings  with  tho  Government;  and 

liereati  it  hiu  full  conlidcnco  that  while  the  presunt  commandant  Genoral  T.  J. 

iKoilman  has  charjjo  of  tho  work  of  developing  tho  water-power  at  the  head  of  Kock 

IX-dand,  (in  xvliich  this  company  has  so  largo   pecuniary  interest,)  not  only  tho  letter 

^liQt  tho  spirit  and  understanding  of  any  and  all  agreements  made  botweon  it  and  tho 

'Juitod  Stutos  will  bo  cjtrriod  out  and  fullillod,  but  the  evor-const^ant  changes  and  lia- 

Itility  to  change  of  offlcoi's  in  the  military  dei>artment  of  tho  couutry  and  the  unoor- 

taintiog  and  complications  incident  to  snuh  oUangos  make  it  apparent  to  this  board  of 

lirectora  that  in  endeav(jring  to  caro  for'and  preservo  the  interests  of  the  stockholders 

[of  this  company,  the  pulicy  of  the  United  States  which  reipiires  fullillment  of  agree- 

ljueut«  should  also  be  their  policy  so  far  as  tho  same  oan  bo  carried  out:  Tiiorefore, 

It  it  rrmhed.  That  notwithstanding  the  non-fultillment  on  the  part  of  tho  United 
If  tatuft  Government  of  tho  agreement  hereinbefore  alluded  to,  this  company  is  prepared 
Ito  grant  tho  United  Slates  permission  to  enter  upon  its  premises  upon  receiving  satis- 
l/actory  .'tssurancejt  that  it  will  be  done;  that  its  adjacent  lauds  bo  properly  protected; 
I  that  the  tall-nioo  shall  not  bo  less  than  S.'JO  feet  in  width  on  the  bottom  and  of  contin- 
I  «i<MiH  giado  with  that  portion  of  the  race  now  being  blasted  out  by  this  company  I  that 
Ithe  coiler-dams  of  the  United  .States  shall  bo  so  arranged  as  not  to  obstruct  tho  use  of 
Ithia  eonipany's  portion  of  tho  water-power,  and  that  additional  openings  bo  made  for 
■'Wheels  at  such  points  as  this  company  may  direct  between  tho  lower  end  of  the  lires- 
T<uit  wall  and  tboir  shore  upon  which  tho  same  is  to  Iw)  abutted. 

f  Ami  it  i«  furtlur  molved,  That  all  the  agreements  relating  to  ceding  right  of  way. 
Ac,  free  of  cost,  were  based  on  the  understanding  that  the  dam  wall  to  bo  continued 
to  the  shore  was  to  be  of  tho  same  character  ."vs  that  alreadj'  built ;  yet  this  company 
will  make  no  objection  to  ohango  of  plan  tliat  douA  not  impair  tho  value  of  ita  iutor- 
Mti»  io  the  water-power. 

CDAHLES  ATKINSON,  rretiicnt. 
J.  M.  GOULD,  Secretary. 
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On  the  16>j  of  August  General  Rodman  acknowledged  the  receipt  of 
the  above  letter,  and  in  reply  gave  his  views  in  full  upon  all  the  points 
involved.  (This  letter  is  a  long  one,  and,  as  the  Urst  part  of  it  is  almost 
a  copy  of  and  is  in  substance  the  same  as  the  letter  on  the  same  subject 
to  the  Uhiuf  of  Ordnance  dated  August  11,  it  is  not  copied  here.) 

Gcuerul  Hodman  said  further: 

If  your  company  i»  willinE  tbnt  the  United  .States  bliall  rpsiiine  -n-ork  in  accordance 
•with  tlio  views  above  Btatcu,  I  will  advine  reMini]itiou ;  but,  if  not,  I  shall  refer  your 
letter  and  incIose<]  preamble  and  resohitioiiH,  together  witli  tbis  reply,  and  sncb  other 
papers  aa  may  bo  uecrsBary  to  a  clear  understanding  of  the  case,  to  the  Chief  of  Ord- 
imiico,  for  the  deciKion  and  inHtrnctions  of  the  r)upartuieut.  And  pending  the  receipt 
of  fhopc  instnictions,  as  vorlt  was  stopped  by  orders  from  the  Secretary  of  War,  nt 
your  solicitation  and  on  your  represent ntion  that  the  conditions  of  the  jigreement  of 
April  i^th,  lt<t)U,  bad  not  been  fully  coiii])Iied  with,  I  will  not  resume  worlc,  nor  must 
your  company  do  anything  to  change  the  stale  of  things  existing  belwccu  it  and  the 
Lvuited  States  at  the  date  of  the  receipt  of  the  order  stopping  work,  not  raising  any 
'Rates,  or  in  any  way  interfering  with  tbe  United  States  water-power  or  the  i>roperty 
belonging  to  thorn  and  being  upon  tbe  compau)''s  land. 

Under  date  of  August  10th,  1870,  General  Rodman  wrote  to  the  Chief 
of  Ordnance  as  follows : 

Referring  to  my  letter  (o  yon  of  the  11th  inst,,  I  now  deem  it  proper,  for  the  infor- 
mation of  tbe  Department,  to  forward  the  inclosed  corre«pondenoe  between  the  Moline 
AVuter-Power  Company  and  niysell",  and  to  ask  its  early  instructions  as  to  w  bother  or 
not  I  shall  resume  work  on  tbe  cunnl  mode  of  development  of  w.iter-power;  and  if 
no,  whether  or  not  I  shall  make  pmvisiou  for  the  utilization,  by  the  Moline  Water- 
Power  Company,  of  their  portion  of  tbe  water-power  already  developed,  pending  tba 
complete  development  of  water-power  by  the  United  States ;  and  if  so,  whether  or 
not  that  company  hIiuU  pay  to  the  United  States  the  cost  of  making  such  provisioi]. 
AVork  should  be  resumed  at  once,  if  at  all  tbis  season. 

On  August  19,  1870,  the  Moline  Water-Power  Company,  by  Charles 
Atkinson,  president,  withdrew  their  objections  to  the  United  States  pro- 
ceeding with  canal  mode  of  ilevelopinent,  and  agreed  to  refer  matters  of 
difference  to  the  Secretary  of  War.  On  the  same  day  General  Rodman 
telegraphed  the  Chief  of  Ordnatico  that  the  Moline  Water-l'ower  Com- 
pany had  withdrawn  objections  to  proceeding  with  canal  mode  of  develop- 
ment, and  staled  that  he  -should  resume  work  on  the  liOth  instant.  Un- 
der date  of  August  17,  1870.  the  Cliief  of  Ordnance  acknowledged  the 
receipt  of  letter  of  August  llih,  and  stated  that  the  Secretiiiy  of  War 
and  himself  would  be  at  Rock  Islaiul  arsenal  in  September,  and  that  ho 
wished  the  subject  of  canal  development  of  water-power  laid  aside 
until  their  arrival. 

On  September  13, 1870,  the  Moline  Water-Powcr  Company,  by  Charles 
Atkinson,  president,  staled  that  they  could  make  arrangements  with 
Mr.  A.  Sinnett  for  his  title  to  the  laud  through  which  it  was  proposefl  to 
cut  the  canal,  but,  as  a  perfect  title  could  not  then  be  had,  the  company 
could  agree  to  cede  only  such  title  as  it  could  theu  obtain,  and  would 
not  relieve  the  United  States  from  maintenance  in  perpetuity  of  a  siiBI- 
cient  discharge  for  the  company's  tail-race.  If  the  United  Stales  wished 
to  enter  upon  these  conditions,  the  company  would  proceed  forthwith 
to  obtain  the  title  from  Mr.  Sinnett. 

Under  date  of  October  S,  1S70,  the  Moline  Wato^-Po^rer  Company,  by 
Charles  Atkinson,  president,  granted  to  the  United  States  permission 
to  enter  upon  and  occupy  that  portion  of  the  land  recently  owncil  by 
Mr.  A.  Sinnett,  and  included  in  the  straight-lino  survey  of  the  canal, 
upon  the  same  comlitions  that  it  occupied  tlie  adjoiuing  land  of  the  Mo- 
line AVater -Power  Company,  their  company  having  obtained  the  title  of 
the  same  from  Mr.  Siunett. 

The  Secretary  of  War,  General  William  W.  Rclknai),  and  the  Chief  of 
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)rdnance,  Genonil  A.  B.  Dyer,  arrived  at  the  arsenal  about  tbe  Ist  of 
Jeptember,  ISTO,  and,  alter  a  lull  exaiuiuatiou  of  the  subject,  made  a 
iw  agreeuient  with  tbe  \vater-i)ower  company,  which  was  iiiteuded  to 
ittle  all  matters  in  dispute.  This  agreement  in  copied  iu  the  appendix 
this  chapter,  and  ia  marked  "  D.'' 

COXSTUUCTION  OF  THE  WATEU-POWEB   CANAL  AND   STONE  DIKE. 
(Marked  "  ij  d"  on  nmp,  Plate  XI.) 

To  understand  tbe  object  of  the  foregoing  agreement,  and  particularly 
tbe  meaning  of  the  last  clauKC  of  tbe  agreement,  it  will  be  uecesmiry  to 
>xamiQo  tbe  map  on  Plate  XI. 

Tbe  wooden  bulk-bead  mentioned  iu  tbe  agreement  is  marked  "/'"  on 
(be  ma]).  It  was  built  acroKs  tbe  cbaunel,  from  tbe  iHlaud  shore  to  the 
ipper  dam  wall,  and  joined  to  that  wall  just  above  or  east  of  the  lower 
)r  west  end  of  the  wall.  (This  end  was  not  quite  completed  at  that 
lime ;  there  were  about  100  feet  to  build.)  Tbe  bulk-bead  and  wall  thus 
^ormed  a  comjjlete  dam  across  tbo  ciiannol  from  tbe  island  shore  to  tbe 
Moliue  shore  at  the'  i)oint  n.  This  enabled  the  ]\Iolin(«  Water-Power 
jonipany  to  use  the  water-power  while  tbe  construction  of  tbe  caual 
and  stone  dike  q  d  were  going  on,  jtrovided  tbe  United  States  would 
make  arrangements  for  the  discbarge  into  the  river  below  of  the  com- 
pany's tail-water  from  tbe  t.Til-race  «  s.  There  was  no  difliculty  or  ma- 
'terial  ex[iense  in  making  this  arrangement. 

The  lower  colfer  dam,  while  the  npjier  dam-wall  was  being  built,  ex- 
tended clear  across  tbo  channel,  about  170  feet  below  the  west  end  of  the 
Jam-wall.     It  crossed  at  about  tbe  point  marked  "  q  "  on  the  map. 

From  this  cofl'er,  and  joined  to  it  at  a  point  just  north  of  7,  another 
CoJVer  was  built,  parallel  to  and  just  north  of  tbe  line  of  tbe  dike  q  d, 
[which  was  to  be  built,)  all  the  way  down  to  the  shore  of  the  river  just 
jelow  tbo  point  d.  The  site  of  the  dike  was  thus  cofifered  out  from  the 
river,  the  water  could  be  pumped  out,  and  tbo  bed  of  this  part  of  the 
'1  iver  "  bared  "  for  work. 

Then,  by  taking  out  tbe  portion  of  the  old  coflfer  between  the  junction 
lear  q  aud  the  island  shore,  an  opening  was  provided  for  the  Moline 
J'omjtany's  tail-water,  from  «  «,  around  tbe  end  of  the  dam-wall,  into 
tbe  river  below.  (Tbe  lower  dam  A-  k  was  not  then  built.)  This  was  tbe 
jrrangement  of  coffers  that  was  adopted.  It  was  the  most  natural  and 
economical  arrangement,  as  experience  showed.  Arrangements  bad  to 
1)6  made,  iu  any  case,  to  get  rid  wf  tbe  leakage  througb  tbe  bulk-head 
iind  the  gates  iu  tbe  ujjper  dam-wall,  and  of  tbe  surface-water  from  the 
city  of  Moliuo  aud  bluffs  back  of  it,  which  was  shed  into  tbo  tail- 
race  a  8. 

The  natural  way  of  building  tbe  dike  q  d  was  to  commence  at  its  lower 
fcnd  d  and  build  up  toward  q.  As  tbe  work  approached  completion  it 
rould  be  necessary  to  close  up  the  gap  between  the  unfinished  end  of 
dike  and  tbo  untinisbed  end  of  tbe  wall,  by  coriipleting  both  and 
iiining  them  together.  While  this  was  being  done  tbe  iloline  Company 
«:ould  not  use  tbe  water-power,  and  it  was  very  important  to  that  com- 
lany  that  the  gap  should  be  closed  and  tbe  caual  llnisbed  simultane- 
ttusly,  in  order  that  as  soon  as  tbe  ga[»  was  closed  tbe  company's  tail- 
water  might  How  througb  tbe  caual  and  the  use  of  the  water-power  be 
resumed.  With  a  little  care,  tbe  work  could  be  so  managed  as  to  pei'- 
mit  this  without  material  difliculty  or  exiKJUse.  Tbe  work  was  so  man- 
iigetl  subsequently,  aud  I  think  Ibo  Moliue  Company  has  no  cause  for 
<!uuiplaint  on  this  score. 
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The  arrnngeinent  of  cotters  described  above  was  perfected,  the  water 
prnni^ed  out,  and  work  on  the  canal  begnu  in  August,  1870.  The  earth 
excavated  from  the  canal  was  used  tor  tilling  tlie  cotters.  Throughout 
the  remainder  of  that  season  the  woric  was  prosecuted  with  mucli  vigor, 
except  for  a  short  time  prior  to  and  pending  the  discnssiou  which  led  to 
the  agreement  of  Sei)tembcr  G,  1870. 

The  location  and  dimensions  of  the  canal  and  dike  were  all  fixed  by 
General  Kodman.  Cross-sections  of  both  are  shown  on  I'late  XI I. 
The  cross-section  of  the  canal  shows  the  small  wagon-bridge  built  by 
the  United  States  aci-oss  the  canal  in  1S72  for  the  use  of  the  Moliue 
Water-Power  Company,  iu  accordance  with  the  agreement  of  April  8, 
ISGO.     (See  Appeiulix  IJ  to  this  chapter.) 

The  diraenhions  for  the  canal  fixed  upon  Avere  as  follows  :  the  width  of 
the  canal  at  the  sniface  of  the  ground  200  feet,  and  at  the  bottom  of 
the  canal  150  feet ;  the  earth  to  slope  from  the  surface  of  the  ground  to 
the  rock,  then  a  bernie,  aud  then  another  slope  of  rock  to  the  bottom  of 
the  caiuil ;  the  slopes  to  be  such  that  the  action  of  water  and  frost  would 
not  cause  any  injurious  sliding  or  washing  of  thp  earth  or  crumbling 
and  falling  of  the  rock.  The  cross  aectiim  shows  that  not  much  earth 
was  fountl.  Kock  was  found  generally  about  'J  feet  under  ground,  and 
nearly  the  whole  excavatiou  was  through  tough  limestone  containing 
flint,  and  difficult  to  work. 

In  the  cross-section  of  the  dike  there  is  shown  a  beton  core  running 
through  the  middle  of  the  dike.  The  dike  was  built,  as  nearly  as  possi- 
ble, consistent  with  economy,  of  clean,  loose  rock,  free  from  earth.  The 
core  was  put  in  to  prevent  leakage.  All  the  rock  for  the  dike  was 
taken  from  the  canal.  The  .sloping  sides  of  the  dike  are  covered  with  a 
smoothly-laid  riprap  wall.  The  <like  as  now  finished  is  the  handsomest 
and  finest  structure  connected  with  the  water-power.  The  rock  taken 
from  the  canal  aud  not  used  in  the  dike  was  deposited  in  large  mounds 
or  "dumps"  on  the  Moline  company's  land  near  the  canal,  and  has 
been  n.sed  very  con.siderably  since  in  building  roads,  foundations,  &c., 
for  the  arsenal.  Large  quantities  of  it  have  also  been  used  iu  the  same 
way  in  Moline  and  IJock  Island. 

The  rock  had  to  be  blasted  throughout,  and  was  hauled  in  wagons 
both  fo  the  "dum()s"  and  to  the  dike.  A  good  deal  of  expense  wius  in- 
curred in  maintaining  roads  for  hauling  over  the  rough  deposited  rock 
on  the  dike,  movable  plank  ramps  were  re<juired  to  enable  the  teams  to 
get  down  off  the  dike,  and  another  road  along  the  foot  of  the  dike  was 
reqnired  for  returning  teams.  This  was  the  plan  pursued  by  Goueral 
Rodmsiu  in  1870,  and  it  was  continued  during  the  following  year,  while 
the  work  was  under  my  command. 

I  aw  satisfied  from  8ubse<iuent  examination  and  expenenco  that  a 
largo  saving  of  cost  could  have  been  ettected  by  adoi>ting  the  following 
plan  :  Large  boom-derricks  could  have  been  placed  along  each  margin 
(if  the  canal  with  booms  reaching  75  feet,  and  the  greater  part  of  the 
rock  hoisted  out  by  steam-power  and  deposited  in  dumps  behind  the 
derricks.  This  method  wimid  have  transported  the  rock  at  much  less 
cost  than  the  other,  and  would  besides  have  saved  a  considerable  ex- 
l)ense  incurred  in  blasting  and  breaking  up  large  pieces  to  get  them  into 
shape  for  economical  handling.  \Vith  the  derricks  blocks  of  three  tons 
weight  could  have  been  hoist«-d  out  without  breaking  uj).  Material  from 
the  center  of  the  canal  beyond  the  reach  of  the  derricks  could  have  been 
|bau1ed  on  tram-cars  to  the  dike  with  greater  economy,  aud  the  tram- 
track  would  have  cost  less  than  the  roads  and  itlauk  ramps.  For  mak- 
ing this  plan  elVective  more  ingenuity,  intelligence,  ami  close  attention 
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bill  have  been  required  tban  for  tlie  other,  bec^mse  the  derricks  aud 
tram-tracks  would  have  Ijeeu  interfered  witli  by  the  blaslinj?. 

No  difficulty  of  importance  was  encountered  in  the  prosecution  of  the 
work  until  it  was  nearly  completed,  in  the  fall  of  1S71. 

Oapt.  Morris  Schafl'and  Capt.  A.  Mordecai  were  at  dilfrrent  times  in 
Immediate  charge  of  the  work  in  187t),  and  were  assisted  by  Oapt.  M.  L. 
Poland  and  Lieut.  Charles  iShaler.  No  dressing  or  (bii.shing  of  the  rock 
Udes  and  bottom  of  the  cunal  was  done  during  this  season,  and  only  a 

lall  amount  of  rii)rapping  was  laid  on  the  dike,  because  none  of  the 
like  was  flnished. 


Appentii^res  to  Chajttcr  VL 


Thid  jinrreraent,  lUinle  between  L'lysscs  S.  Oraut,  Actiu^  St-rretjirj-  of  War,  acting 

llider  aiitlmrity  of  tlie  joiut  ronolutiou  of  Coiigren'*,  niiprove<l  March  'i,  oi){liti)«n  hiiu- 

ivd  ami  sixty-uevcn,  for  ami  in  behalf  of  the  United  States  of  America,  and  the  Mnliuo 

V'titer-l'ower  Company,  of  Illinois,  by  Charles  Atkinson,  its  presiilent,  witno«seth  : 

Int.  The  Moline  Wuter-Power  Company,  for  the  considenitions  hereinafter  nien- 

Queii,  hereby  conveys  in  fee  to  the  UuiUxl  States  of  Auierioa  their  entire  wali-r-powor, 

rith  the  free  ami  nurostricted  nse  by  the  said  IfuitcMl  .States  of  go  much  of  tlie  bed  of 

the  Miiisissijipi  Itiver  as  may  be  rpquired  for  the  farther  development  of  said  water- 

uwer,  which  development,  together  with  llio  maintenance  of  that  power,  i«  to  be  done 

'  the  Uuitetl  States  out  of  the  appropriation  applicalde  to  tboso  purpuaea,  and  of  any 

^ture  appropriations  that  may  btt  maile,  applicable  to  the  same. 

2ud.  The  United  States  of  America  hi^reby  grant.s  to  the  Molino  Water-Power  Com- 

»Dy  the  right  of  the  free  nse  of  one- fourth  of  i  heir  entire  water-[)owor  above  conveyed. 

It-'  •' I'vilege  of  renting,  for  a  specilied  time,  at  the  rate  of  fifty  cents  i)er  annum 

inch,  80  ninch  additional  water-|)Ower  oh  the  .Secretary  of  War  may  deem  it 
I ')  authorize  txi  be  rented  ;  and  alwi  »grce.s  to  arrange  the  Government  works 
br  developing  the  water-power  in  such  manner  aa  to  enable  the  Molioe  Water-Powor 
onipnuy  to  avail  itself  of  the  right  and  privilege  above  mentioned. 
I  3il.  The  United  States  of  America  hereby  agrees  to  apply  forty  thousand  dollars,  or 
»  muoh  thereof  as  the  War  Department  may  consider  necessary,  to  complete  the  wing- 
ini,  and  the  residue  of  the  apiiropriation  of  one  hundred  thousand  dullars  to  the  cx- 
tnsiou  of  the  dam  ou  the  Sloliue  side ;  and  further,  not  to  obstruct  unnecessarily  the 
Be  of  the  present  water-power  during  the  esecntion  of  the  work  alHive  stated,  nor  to 
[joire  the  payment  of  any  rent  until  the  improvement  eoutemplated  thereby  shall 
»vo  been  made,  so  far  as  the  expenditure  of  the  one  hundred  thousand  dollars  will  per- 
il. 

r^l.h.  It  is  mulually  agreed  between  the  Molino  Wator-Power  Company  and  the 
lDit«d  States  of  America  that  neither  of  them  shall,  at  any  time,  make  any  obstnic- 
luu  of  the  water-power,  as  now  existing  or  hereafter  to  be  developed.     It  Lieing  fur- 
Tlcr  understood  that  this  agreement  is  for  the  purpose  of  carrying  out  the  recommen- 
Ition  of  the  commissioners  appointed  under  the  acts  of  April  U»,  IcKjt,  and  June  '£7, 
'1)6,  relative  to  the  Moline  Water-Powor  Company  and  water-power  at  llock  Island, 
Jiuois,  and  that  the  recommendation  of  said  commissioners  now  on  file  in  the  War  Do- 
irtment  at  Waahingtou  City  is  regarded  a.s  part  of  this  agreement. 
Ijn  testimony  of  the  foreiJioing,  we,  the  undersigned,  U.  .S.  Grant,  Acting  .Secretary 
War,  acting  for  and  in  behalf  of  the  United  .Stalivs  of  America,  and  under  author- 
of  Ihi?  joint  resolution  of  Congress,  approved  March  id,  eighteen  hundred  and 
Uy-seven,  and  Charles  Atkinson,  president  of  the  Moline  Water-Power  Company, 
tinj;  for  and  iu  beluiU'  of  the  comjiany,  have  hereunto  set  our  hands  aud  seals,  at 
bo  place  and  date  set  opposite  to  each  resiicctively. 
'[siiAL.]  U.  S.  GRANT, 

L  Sec.  of  f}'ar,  ad  int. 

IWasmi.sgtox,  D.  C,  Juauit  UOlh,  1807. 
^[«KAL.J  CHARLES  ATKINSON, 

I'retidiiiil  Moline  Wulir-Puicer  CviH^any^ 
[JhloiJNK,  Il.l.,  June  li?,  18C7. 
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Wherciw  tlie  Mulino  Watcr-Power  Company,  of  Molino,  Rock  Itsland  County,  lUi- 
lioift,  outvrod  into  a^eemeiit  with  the  United  811110^,  under  dtites  JuDe  and  August, 
]Htl7,  l>y  wliirli  Ibcy  trniiBferrcd  to  the  United  States  their  entire  interest  in  the  water- 
|H>wer  lit  Mollne,  lillnoin,  in  coiiHideration  that  the  United  8tatoH  should  make  and 
iiialiilniii  iuiprovitnii;ul8  nocesnary  to  thu  development  of  the  same,  and  ;;rant  to  said 
••oiiipnny  the  use?  in  porpetuily  of  ono-fourth  part  of  the  entire  power  developed,  aud  I 
iho  further  riKlit  to  rent  power  upon  oonditioiis  naniod  in  said  ai;reement ;  and, 
wh'Tens,  in  the  proneeiition  of  the  development  of  that  portion  of  the  water-power 
eoiiteiiiplatn<l  to  be  used  by  the  UnltM  States,  it  is  deemetl  necessary,  for  the  more 
<'OMiplet«  development  aud  convenient  use,  that  a  portion  of  land,  owned  by  said  com-  j 
jiaiiy,  is  reijiiired  for  a  tail-race  to  carry  off  the  tail-water  of  such  portion  of  the 
water-power  as  the  said  company  may  use;  and  also  that  the  United  States  should 
liavo  the  riRlit  to  abut  a  daai  and  a  wall  ai;ainst  land  owninl  by  said  company  :  Now,  j 
therefore,  lor  the  purpose  of  facilitatin;r  the  plans  and  purposes,  and  of  acting  in  the 
►[ililt  of  harniouy  and  liberality  toward  the  United  States,  the  said  Moline  Water- 
I'ower  Company  hereby  agrees  to  tlie  following,  viz: 

1st.  That  Ihey  will  grant  and  ceile  to  the  United  States  the  rijfht  of  way  over  »nd 
through  tlujr  land  for  sitid  tjiil-rnce,  which  is  to  ha  of  sufficient  capacity  for  the  pur- 
poM's  named,  fieo  of  cost,  and  will  also  cede,  free  of  cost,  the  right  to  abut  u  dam  and 
wall  against  their  land  at  two  such  points  as  the  United  States  may  select. 

2ud.  That  the  Uiiiled  Stat<>a  shall  con.st met  and  maintain  a  wngon-bridgc  for  the 
use  «f  said  ('r>iupany  over  aud  across  said  tall-race,  at  snch  point  as  shall  be  deiiignated 
by  said  company,  and  nukke  siiit.ible  dikes  to  prevent  ovcrllow  of  said  company's  land. 
'I'lie  I'nited  .States  shall  be  entitled  to  the  building-stone  excavated  from  said  tail-race, 
and  half  the  amount  of  excavated  earth  remainiug  after  diking,  with  the  right  to 
remove  the  same  over  the  company's  land. 

.Ird.  The  United  States  shall  resume,  as  early  the  present  season  as  the  stage  of 
water  will  permit,  the  developuieut,  and  prosecute  to  completion,  according  to  the 
agreement,  the  upper  ixvtion  of  the  water-power,  aud  the  removal  of  depo!>it8  in  the 
|H)ol,  and  jieraiit  the  company,  if  they  should  desire,  to  put  in  a  bulk-head  at  the  lower 
end  of  the  wall  built  last  season,  and  attach  the  same  to  the  shore  of  Rock  Island, 
»nd  remove  the  sanio  when  the  dcveloiiment  of  water-power  is  completed. 

4th.  This  agreement  to  cede  the  laud  for  tail-race,  and  abutting  dam  and  wall  free 
of  cost,  is  to  continue  but  two  years  from  this  date,  and  the  United  States  Govern- 
ment is  to  have  the  right  to  enter  upon  the  promiiies  for  the  purpose  of  going  00  with 
the  work  any  time  wilhiu  the  two  years,  by  notifying  the  company  tliat  the  canal 
mode  of  development  has  been  adopted;  aud  upon  the  completion,  by  the  Uuited 
Stale!*,  of  the  conditions  herein  named  as  to  the  said  upper  portion,  this  company  binds 
"  ■■  '  Misigns,  to  cede  and  convey  to  the  United  States  the  premiaea 
/(>  named,  aud  aUo  the  right  to  discharge  into  the  comitany's 
1 1-  from  the  island  of  Rock  Island. 

1m  of  the  foregoing,  we,  the  uudersignwl,  John  A, 

\V»i  .  and  in  behalf  of  the  Uiiite«l  States  of  America, 

ity  111  llic  jii.ut  res4>lution  of  1  ipproved  Man>h  inil 

S'.ity-seveu,  and  Ch,vU-s  Atkr  'lent  of  the  Mulinc   ' 

uliug  for  and  in  behalf  of  the  c.iiii]i;iiiy,  have  hercUDto  set  out 
place  and  date  set  opposite  to  each  respectively. 


Rawlins,  Secretary  of 

nTHl  nndcr  the  anthor- 

hnndred   aud 

.>r   Company, 

ii.i:m^.l:i>1  seals,  at  the 


4 


.TXO.  A 


WAsmNimiK,  D.  C.  .ipriJ  SA,  J.  D.  li?«>. 


W«>iii.>i.iN'>,  i'.  V  .,  .ijiril  9ih,  18fi3. 


.  RAWLINS, 
Srrrftary 


n'ar. 


CMAS.  ATKINSON. 


[.•<KAf_] 


I'rrtidtttt  ifi>ltme  h'alrr- I'ewrr  Company. 


C. 


Wherrii-   '"  ' 
I  «ad  Ibe  X 

CUti»l\    ,^l 

the  deieloptiK 
;tn>{H<ny  v-i  Ih. 
I  be  Iowa  of  V 
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ad  wbereai)  the  intereste  of  the  Unito<I  States  nro  adjndge')  alioat  eqnal  to  those  of 
be  Muline  Water-Power  Company  uTid  citizcus  of  Moliue  aforesaid,  in  the  protection 
f  property  nnd  the  oomplulioii  of  the  upper  end  of  thu  Uuited  Status  dani-walt  iiud 
be  coiiipiinj's  liiilkheail,  hiith  of  wliich  works  iire  e-stieotial  to  complete  protection  of 
II  thf  uliove-citeil  prin«!ity  :  It  i.i  tlu<rr.f(ire  Ufjiecd  between  Hrevet  liri),'n'lier-Geiioral 
~.  J.  Rodiuuu,  lieutiMiunt-coloDC'l  of  Orduiince,  comnmudinK  liock  litlaud  arsenal,  for 
be  United  States,  party  of  the  drst  piirt,  and  S.  W.  VVliecUieU,  J.  S.  Keator,  and 
)iinock  and  Gould,  jiurties  of  the  mtcond  part,  that  the  parties  of  the  second  part,  rep- 
«eiitiug  the  inleresta  of  the  Muline  Water-Powor  Company,  and  of  the  citizHnn  afore- 
kid,  shall  replace  the  ootfer  dams,  bare  the  lioltoni  of  tlio  pool,  and  keep  it  so  during 
ition  to  couipli^lion  uf  the  wall  and  the  oonipauy'ii  hulkbL-ad,  and  that  the 
i-daui  sluill  lie  ktjit  at  all  tinieH  at  a  height  to  iircvent  the  tlow  of  water 
i:r  it,  and  both  eortLr-dains  to  lie  constmeted  in  a  manner  siitisfaetory  to  thu 
binnianiiinf;  olUeer  of  Kock  Island  arsenal  and  parties  above  named.  And  it  is 
ereed  that  the  Unit'ed  States  shall  fiirnirth  material  or  pay  for  material  furnished  by 
be  parties  of  tbo  sex^ond  part  to  an  extent  eqaal  in  amount  to  one-half  the  cost  of  the 
itne  work  above  recited  to  be  done,  on  properly  attested  vnnchers,  after  they  shall 
tve  berii  examined  and  approved  by  the  commanding  ofHoer  of  Rook  Island  arsenal, 
■  other  oftieer  or  petsoii  appointed  by  him.  Tin'  party  of  the  first  part  al«o  a>;rBe8  to 
How  the  parties  of  the  second  part  the  use  of  boats,  enj^ine,  and  pomp,  and  such 
dIs  which  have  been  in  use  in  the  prosecntion  of  the  devolopment  of  water-power 
can  be  «iiored,  with  the  understanding  that  they  shall  be  returned  in  good  order. 
.  is  also  understood  and  agreed  that  all  materials  and  labor  used  in  the  prosecution 
f  this  work  by  the  parties  of  the  second  part  shall  he  procured  at  the  lowest  market 
Iktes,  payment  to  be  niaile  by  the  party  of  the  lir.st  part  monthly  as  the  work  pro- 
fesses. It  is  also  uiidrrstood  and  aj;re<-d  that  if  from  any  unforeseen  cause  the  parties 
the  second  part  should  he  nnable  to  perform  the  work  as  above  stipulaed,  the  ex- 
cnse  iucurretl  in  pursuance  of  this  agreement  shall  bu  borne  eqaally  by  tbu  parties 
>  this  agreement. 

It  is  also  agreed  that,  as  soon  iM  the  piM)1  shall  have  been  bared  by  the  parties  of 
Ik  sxcond  part,  tbu  party  of  the  lirst  part  shall  coinmeiice  work  on  the  daiu-wall  and 
Ltsb  it  forward  to  completion  as  raiiiilly  aH  prai'iienble,  and  that  tho  parties  of  the 
ooud  part  shall  be  respousible  that  the  Moliue  Water-Power  Company's  bulk-bead 
all  be  ooMipleted  by  the  time  the  aforesiiid  wall  shall  have  been  coniplelcd. 
It  is  also  jigreetl  that  whatever  amount  may  be  received  from  the  Chicago,  Rouk 
tland  nnd  Pueilic  Knilroad  Company,  for  its  share  of  the  expense  incurred  iu  giving 
prop,  rty  security,  .shall  he  divided  ef|ually  between  the  parties  of  the  (irst  and 
lid  part  hereto.     Signetl  at  Rock  Island  arsenal  r.his'.ir(th  day  of  October,  18139. 

T.  J.  RODMAN, 
Lieutenant-CoUmel  Ordnance  and  Brevet  liriqaditr  General,  V.  8.  A. 

S.  \V.  WHEKLOCK. 

DIMOCK  AND  GOULD. 
J.  S.  KEATOB. 


D. 

I  Wliereas  the  Moline  Water-Power  Company  ia  dosirons  of  utnizing,  as  far  as  oom- 
ktible  with  the  public  interest,  their  portion  of  tho  water-power  already  developed 
the  United  .Stiites  iu  uccordanco  with  agreements  liutween  said  company  and  said 
ntted  StaSe.H,  poiidiug  the  eoinplutc  devi-lopinent  of  saiil  water-power  ;  and  whereas 
I  will  pnibatdy  require  an  increased  expenditure  of  money  ou  the  part  of  the  United 
tatvs  t,o  mtike  provision  for  tho  uldizatiou  of  power  by  said  company,  pending  saUl 
Oiiiplete  development: 

Therefort-,  the  MoHiie  Water-Power  Company  hereby  agrees  and  binds  Itself  to 
ky  to  thi!  United  .States,  as  soon  as  the  amount  or  amounts  thereof  shall  be  ascor- 
iied  and  giveu  by  the  olUeer  In  charge  of  the  work,  all  expenses  of  whatever  kiud 
liicb  tbi-y  may  incur  in  niukiog  pruvi>ion  for  the  utilizatiou  of  water-power,  as  above 
scribed,  provided  that  tbo  Secretary  of  War  shall  require  such  payment  to  bo  made  ; 
provided  further,  that  the  said  Secretary  of  War  shall  bo  the  judge  as  to  the  times 
ben,  and  tbu  extent  to  which,  the  public  interest  will  odrait  of  the  utilization  of 
^wer,  us  above  specified. 

'      ■     ''.'liter- Power  Company  farther  agrees  to  not  require  the  removal  by  the 
materists  belon^jiiii;  to  them  and  being  upon  tbo  company's  land,  and 
,        I  1  I'd  for  the  development  of  water-power,  so  long  as  their  u.se  shall  be 
.  by  reiuon  of  making  provision  for  and  permittiu<r  tho  use  by  said  company  of 
power  already  developed,  pending  thu  cooipluto  development  of  water-power 
Se  Uiiitod  States. 
;t  being  distinctly  understood  that  aothiug  herein  contained  shall  be  ho  construed 
I  to  In  any  wise  atiuct  the  rights  of  either  jiarty  as  expressed  iu  the  existing  agrec- 
iiieiits  between  tho  Uuited  States  a-jd  the  Moliue  Wat-er-Power  Company, 
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It  i«  fiirtbcir  Rgreed  and  understood  that  the  oponinj;  which  is  to  be  left  hot 
the  end  of  the  wall  aud  the  dike  for  the  eucape  of  the  coinpuoy's  water,  pending  the 
cuin{dete  duvelopuieut  of  the  water-power,  shall  not  bo  closed  until  after  the  canal 
shall  have  been  so  far  completed  that  the  material  to  be  removed  therefrom  shall  bo 
adjudged  hy  the  oflicer  in  char>;e  of  the  work  to  be  sufficient  therefor;  ho  that  the 
cloHtn);  of  the  gap  and  the  completion  of  the  canal  may  take  place  as  nearly  aa  prao- 
ticabte  at  the  same  period  of  time. 
Moline,  Seiitemher  0th,  l-iTO. 

CHARLES  ATKINSON. 
PretidenI  Moline.  Water- Pincfr  Comp'y. 
J.  M.  GOULD,  Secretary. 
RcBpectfulIy  sabmitted  to  the  Secretary  of  War,  recommended. 

A.  B.  DI'ER, 
Chirfof  Ordhaiiee,  V.  S.  A. 
Rt>CK  IsLiSD  Arsenal,  September  7 ih,  1S70. 
Approved. 

It  is  decided  that  all  expenses  of  whatever  kind  which  may  bo  incurred  Jiy  the 
United  States  for  the  benefit  of  the  Moline  Water-Power  Company,  and  to  enable  it  to 
uiw  the  water  pending  the  complete  development  of  the  water-power,  shall  be  borne 
by  the  Moliue  Water-Power  Company. 

WM.  W.  BELKNAP, 

Secretary  of  War. 
Rock  Island  Arsenai.,  September  7lk,lS70. 


Chapteb  VII. 

HISTORY  OF  THE  ARSENAL  UNDER  fiENERAL  RODMAN'S  COMMAND  FROM 
THE  TIME  OK  THE   MEETING  OF  THE   HOARD  OF  COMMISSIONERS,  IN  I 
OCTOBER,  \HQ6,  UNTIL  THE  TIME   OF  GENERAL  RODMAN'S   DEATH.  IN] 
JUNE.  1871. 

Prosecution  of  work  of  cnnstmctinK  the  araenal  and  armory — Description  of  island- 
Statement  of  money  appropriated,  received,  and  expended  diirinj;  Gi-nernl  Rodman's 
command — The  Koek  Island  wagon-bridgi' — Purchase  by  United  Sttilesof  old  wooden 
bridge — Approach  to  l)rid(;e — Donations  of  land  for  .ippmath  to  brirl);e — Estimate  for 
new  bridge — Act  of  Congress  approved  July  2.">,  lt?ri8 — Description  .if  liriilgc,  abut- 
)nents,  and  piers — Siipirslrnctnre — Completion  uf  bridge — Damage  by  high  water — , 
Cttoseway  on  the  island— Water-reservoir — Plan  end  explanation — Anihorily  for  ital 
construction— Description  of  strnclnrc— The  lioilerattiichmert— Capacity  of  llief 
reservoir — Repairs  to  reservoir— Construction  of  Shops  Band  C — Materials  nsed  and 
cost  of  same — Contractors — Plans  for  commanding  olHcer's  quarters— Materials  to 
bo  used— Estimated  cost — Approval  of  plan  and  authority  to  construct  conimmiding 
ortlcer's  quarters— Excavation  for  foundation  begun — Ditllcultiivt  in  pruiiiiing  liuild- 
iug  materials — Complaints  ami  claims  of  contractors — Refusal  of  contractors  to  de- 
liver stone — Purchase  of  stone— Work  on  buildings  done  by  the  day — Al)Hence  of 
General  Rodman — Orticers  in  temporary  command  of  the  arsenal — Ollloers  sl«tioue«l 
Bt  the  arsenal  from  istiii  to  1H71 — Death  of  Oeoeral  Rodman — Place  of  burial — Sketch 
of  General  Rodman's  life. 

HISTORY  OF  THE  ARSENAL  UNDER  GENERAL  RODMAN'S  COMMAND  FROM 
TUE  TIME  OF  THE  MEETING  OF  THE  HOARD  OF  COMMISSIONERS.  IN 
0(rrOBEK,  ISGG,  until  the  time  of  GENERAL  RODMAN'S  DEATH,  IN 
JUNE,  lfJ71, 

This  chapter  gives  an  account  of  the  prosecution  of  the  work  of  con- 
stnieting  the  arsenal  and  aruiory  only  w)  far  as  it  relates  to  iinprove- 
nieiits  on  tlitt  iHlantl,  tlic  const  ruction  uf  buiUIings,  and  the  l{ock  Island 
wagon-bridge.  An  account  of  the  prosecution  of  the  work  in  carrying . 
out  thu  1)1hus  adoiited  for  the  Ilock  Islanil  bridge  and  water  power  hasf 
already  been  given  in  Cliiiiilers  V  and  VI.  In  Chapter  III  was  given  a 
descriptioit  of  the  island  and  of  the  plann  adopted  for  the  armory  and 
arsenal,  tiud  reference  to  the  description  there  given  will  be  necessaryj 
to  an  uniler.standing  of  what  follows. 

During  the  time  under  consideration,  that  is,  from  18CG  to  June,  1871^1 
the  work  done  at  the  arsetial  wu.s  as  follows: 

The  reservoir  and  Kock  Island  bridge  were  built.    (See  map  on  Platal 
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'I.)    Shops  B  aud  O  aad  commanding  oflBcer's  quarr^era  were  bi^giiu 

and  nearly  completed,  and  a  good  deal  of  work  was  done  in  clearing  up 

jndergrowtb,  improving  the  gronnds,  and  laying  out  roads.     The  per- 

lanent  roads  built  were  West  avenue  from  its  north  end  nearly  to  Main 

fcveuue,  and  Main  avenue  from  EJast  avenue  to  the  Moline  bridge. 

A.S  annual  reports  of  the  principal  operations  of  the  arsenal  were  not 
jade  during  the  period  of  time  uniler  eousideration,  the  history  of  the 
fork  is  compiled  from  correspondence,  s[)ecial  reports,  estimates,  and 
cords  of  expenditures. 

The  appropriations  aud  es|)enditures  for  the  arsenal  during;  the  period 
of  time  embraced  in  this  chapter  wore  as  follows : 

Fundt  appropriated  for,  recdired   and  eifumded  at,  Hock  hland  artennl,  Illinoin,  from 

imj  to  1871. 

lit  ststeioeiit  indndet  notUug  In  regnrd  to  approiiriatloon  othur  tfaw  thoae  for  Bock  Uonil  aneoBl.1 
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EOCK  ISLAND   WAGON-BRrDGE, 


Tliis  is  a  bridge  for  wapons  and  foot-paasengtirs  only,  and  connecta 
the  iirsonal  with  tbocity  of  Kock  Island.  (St-e  map  on  Plate  VI.)  Its 
piers  and  alnitnients  were  put  in  in  tlio  fall  of  1S«J8,  and  the  saper- 
.strnctnre  was  erected  in  the  following  Buminer.  By  reference  to  the 
report  of  the  board  of  coiiiniissioners  and  action  taken  thereon,  in  Chap- 
ter IV,  it  will  be  seen  that  the  United  States  pnrchased  from  the  city  of 
Roelv  Island  a  wooden  bridge  and  canseway  connecting  the  city  o: 
Iiock  Island  with  the  island,  and  some  property  called  Wilson's  Island 
which  the  causeway  crossed.  By  this  purchase  the  United  States 
oc<pnred  a  title  to  the  land  occupied  by  the  bridge  and  its  south  or  city 
approach.  The  ground  occupied  by  this  approach,  and  owned  bj-  th 
United  States  in  the  city  of  Kock  Island,  is  inclosed  and  shown  by  ; 
dotted  line  on  the  niaj)  on  Plate  VI.  The  United  States  did  not,  how- 
ever, acquire  all  of  this  ground  by  the  above  purchase.  After  the  pur- 
chase was  completed,  the  city  of  Kock  Island  widened  so  much  of 
Arsenal  street  as  lies  north  of  the  track  of  the  Chicago,  Kock  Island 
anil  F^acilic  Kaiiroad,  ami  ;{9  feet  on  its  east  side,  and  donated  to  the 
United  States  the  laud  thus  added  to  the  street.  This  piece  of  ground 
was  triangular  in  shape,  because  the  line  of  Arsenal  street  makes  an 
angle  witli  the  line  ol  the  bridge.  This  did  not  cover  all  the  ground 
reiiuired  lor  the  approach  on  its  east  side,  and  subsequently  Mr.  Bailey 
Davenport,  of  Kock  Island,  who  owned  the  adjoining  land,  gave  to  the 
United  States  a  (luitelaim  deed  to  the  small  triangle,  bounded  by  the 
land  donated  by  the  city  of  Kock  Island  on  one  side,  and  by  the  present 
cast  line  of  the  api)roach  and  the  river-shore  on  the  other  two  sides, 
These  two  triangles  arc  not  aliown  on  the  map.  A  plat  of  the  ground 
and  the  deeds  covering  it  are  on  tile  at  the  Kock  Island  arsenal.  On 
the  west  side  of  the  approach  the  boundary-line  of  land  owned  by  the 
Unitetl  States  is  beyond  the  boundary-line  of  the  ajiiuoach. 

In  March,  lfS(J8,  the  old  wooden  bridge  purchaw^d  from  the  city  oi 
Kock  Island  was  destroyi'd  and  carried  away  by  the  ice.  From  that 
time  till  the  new  bridge  was  completed,  ciimmunication  with  the  city 
was  kept,  lip  by  a  ferry  or  by  a  temporary  structure  on  the  site  of  the 
briilge.  Immediately  after  the  destruction  of  the  old  bridge.  General 
Rodman  sent  to  the  ('hief  of  Ordnance  an  estimate  for  a  new  bridge, 
and  requested  that  early  action  might  bo  taken  to  procure  from  Con 
press  an  a]ipropnation  for  its  coiistructiou.  The  following  is  the  act  ol 
Congress  passed  soon  afterward  making  the  necessary  approptiatioa : 

XV  ACT  niililDi:  ■ppraprlallnnH  for  imndri-  civil  axpaoaea  of  tb»  Cororiiinent  for  tlia  year  endlii|;I 
Jauc  thirty,  atiihlevii  liuadioil  juad  Hl^xty-nlae,  lujd  for  ulher  )>nrpt>««s. 

ttr  il  fiitirfKl  liii  Ihr  firnale  oiirf  flonxe  of  Iti'praieiikiiire»  of  the  UhHi-iI  .S'/<i«<vi  of  .Imerieai 
In  Cuiiiirtim  (i«™i/<.'(i./,  Tliiit  tlie  lollowiiifj  aiiiua  hit,  ituil  tlii<  ainiic  lire  ln-ri^by,  iijiprupn- 
iitcil  Tor  llio  iilijcrlH  iierriiiuftcr  oxprcssoU,  lot  lliu  lineal  yciir  Kmliug  llio  ibirCitflU  Juue, 
eitibtrcii  IiiiiiiIkmI  mill  Hixty-iiino,  vix : 

ROCK   I8UVND   ARSEX.il.. 

For  H)o  orectiiin  of  n  bridjrp  to  ciiiiiit'ct  Rock  IkUuiI  araunal  with  tbc  oity  of  Rock 
rNlmiil,  llliiioift.  oiip  liiiiiilifil  lIxiiiMinil  Julturs;  salil  l>iiU)(o  tu  hu  cuuslniotud  mid  coiii-J 
(ilKiitl  for  lliuKiiiii  lieioliv  a|)|iro|iriiit<]il. 

A|<liro\f<l  July  •.!ri,  l-(is. 

Oil  the  Stli  of  September,  the  Chief  of  Ordnance  informed  Gecieral| 
Kodmanthal  theappropriatiou  wasavailiiblefor  UMe,and  woikoii  thepiern 
and  abutments  was  lie;iuii  soon  afn* rwanl.     The  bridge  as  tiiially  buill  141 
as  follows:  It  is  a  through  bridge.  (J(»0  feet  long,  of  four  equal  spaus.     Tb« 
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waponroad  is  22  feet  vrido  in  the  cl(«r,  anil  tbe  t'ootwalk«  outeidi*  tlm 
eiionls,  one  on  cni:h  side,  are  t>  ftet  wide.  Tbe  trnss  in  tlie  Wliiiij)!*',  witli 
diajioiial  main  posts.  All  tbepost<<and  tbe  top  chord  are  the  patent  Phu? 
nix  wrought-iron  (:olnnin,un<l  the  top  tbord  connections,  anjile-lMaekels, 
and  po8t-cni>a,  and  Icct  are  of  ciist  iron.  The  tioor-beains  i\n\  liiincb 
wronghtiron  I-beams,  and  tbe  stay-rods  ronnd  bar-iron.  Tbellooroi  tbe 
wagon-way  was  madeof  2A-ineh  oak  plank,  and  the  footwalks  of  lA-inub 
oak.  Tbe  former  has  been  worn  out  twice,and  lia.sbeen  renewed  eaelt  time 
with  3  ineh  oak,  and  the  latter  lias  been  worn  onl  nrice  and  renewed  with 
2iuch  i»ine.  The  bridge  is  bnilt  to  carry  a  load  of  2,.')0(>  poniids  per  lin- 
eal foot,  with  a  strain  of  1(1,000  pounds  per  square  inch  upon  the  iron 
partH  utider  tensile  strain,  and  of  (i.oOO  pounds  per  s(]uare-inch  upon  the 
iron  i)art8  under  compressing  strain.  The  piers  are  of  heavy  stone  ma- 
sonry laid  in  courses.  Their  dimensionsat  tbe  bottom  are:  Total  length, 
including  cutwaters,  CO  feet,  and  width  10  feet.  Tin-re  is  a  cutwater  at 
each  end.  The  batter  of  the  cutwater  is  20  on  0,  and  of  the  side  walls  20 
on  3,  except  the  top  4  feet  8  inches,  which  is  vertical.  At  tbe  top  the 
piers  are  5  feet  wide,  and  are  covered  by  a  coping  which  projects  0 
inches.  Tbe  average  height  of  piera  and  abutments  is  24  teet.  The 
foundation  of  the  south  abutment  only  is  rock.  Tbe  foundation  of  tbe 
other  abutment  and  of  tbe  piers  is  a  liard,  wellcemented  giavi-1,  a  few 
feet  below  the  bed  of  the  river.  On  this  is  lai<l  a  longitudinal  grillage 
of  ti-incb  by  S-inch  timbers,  crossed  above  by  a  second  grillage  of  tim- 
bers of  tbe  same  dimensions.  On  these  are  laid,  tirst,  a  footing-course 
14  inches  thick  covering  the  whole  grillage,  and  then  another  footing 
course,  2  feet  thick,  couforining  to  the  shape  of  the  pier  or  abutment. 
For  putting  in  tbe  piers  their  site  was  bare<l  by  cotfering  and  pumping 
out  in  the  ordinary  way.  Tbe  stone  for  the  masonry  was  furnished  by 
Messrs.  Sanger  &  Steel  from  their  quarries  near  Joliet,  111.  They  were 
built  by  tbe  United  Stales,  and  all  the  work  was  in  charge  of  Maj.  The- 
odore Edsou,  Ordnance  Department,  United  States  Army.  They  were 
completed  and  ready  for  tbe  superstructure  in  December,  1808.  Tbe 
iron  for  the  superstructure  was  furnished  by  the  Plio?nix  Iron  Company 
of  Phfenixville,  Pa.,  aud  tbe  superstructure  was  manulactured  ami  |»ut 
up  ready  for  use,  including  floors,  footwalks,  and  painting,  by  Charles 
Kellogg,  of  PhcBiiixville,  Pa.,  under  a  contract  mado  December  12, 1SG8. 
Tbe  iron  parts  under  a  tensile  strain  were  re<iuired  t«)  posisess  an  ulti- 
mate tenacity  of  00,000  pounds  i>er  square  inch.  They  were  found  by 
test  to  have  a  tensile  strength  of  only  53,000  ponmls  per  sqinire  inch, 
and  iu  consequence  of  this  a  deduction  of  one-bait'  cent  per  pound  was 
made  on  tbe  contract-price  for  tbe  superstructure.  Tbe  tests  of  tbe  iron 
were  made  and  tbe  construction  of  tbe  superstructure  superintended  by 
Lieut.  W.  P.  Butler,  Ordnance  Department,  United  .States  Army.  The 
bridge  was  completed,  ready  for  use,  aud  wa.s  accepted  in  September, 
1809.  On  the  30th  of  September,  IStiii,  the  coffer-dams  acro.ss  the  ujiper 
end  of  the  south  channel,  where  work  on  the  upiier  dam-wall  of  the 
water-power  was  in  progress,  were  broken  and  washed  out  by  a  remark- 
able aud  nn])recedeuted  rise  iu  tbe  river,  and  the  current  of  tbe  river 
passed  down  this  channel  with  great  force.*  It  caused  souus  scouring 
of  the  gravel  under  the  piers  and  the  north  abutment.  Tlie  west  end  of 
the  north  pier  sank  about  IJ  inches,  and  after  the  water  subsijled  a  crack 
was  found  in  this  and  the  middle  pier  Just  alwve  low  water.  All  tbe 
piers  and  the  north  abutment  have  since  been  tboruugblj  protected  by 
a  heavy  riprap  of  loose  rock,  and  are  believed  to  be  perfectly  soonre. 

■  A  nnrv  rnn>pli<te  noconnt  of  this  accidt-nt  ia  i;iv«ii  in  tb«  hiatory  of  th«  oonatrucUoa  of  the  nppnr 
dAiu-wiUl  of  the  water-power  in  the  filxth  chapter  of  thin  book. 
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To  make  a  roadway  from  tlie  island  to  the  bridge,  the  canseway  to  tbe 
old  w<«)d«Mi  bridfTP  was  widened  and  raised  by  dredgiiijj  saud  aud  mud 
from  the  river  and  from  the  site  of  Wilson's  Island.  The  sloping?  sides 
of  the  causeway  were  then  protected  by  riprap  walls.  This  causeway  is 
000  feet  long  and  42  feet  wide  on  top. 

■WATEB-BESERVOIR. 

The  reservoir  was  bepnn  in  June,  1869,  and  finished  in  December  of  j 
the  same  year.     It.s  ground  plan,  as  shown  on  Plate  VI,  comjdete  draw- 
ings, (No.  44,)  and  a  description  of  it,  were  sent  to  the  Ordnance  Office 
with  the  aunnal  report  of  principal  operations  at  the  arsenal  for  the  year 
ending  June  M),  1875. 

The  following  correspondence  gives  the  authority  for  the  constrnction 
of  the  reservoir,  and  General  Iio<lman'8  views  respecting  the  same: 

Rock  Island  Arsenal,  July  3d,  1868. 
Brevet  Major-Generel  A.  B.  Dykr, 

Chirjf  of  Ordnance,  lVaiihiiigton,_D.  C.  : 

Sm:  Yours  of  tbe  25111  olto.,  advising  mo  that  an  appropriation  of  8300,000  for  Rock 
lalaurl  aratMial  and  ^8U,U00  fur  water-power  bad  been  made,  aud  would  be  available 
after  the  Ut  iiiBt.,  and  callia);  for  my  reoommcudation  as  to  the  objeotii  to  which  tbe 
$:WO,(K)0  should  be  ipQiied,  is  received. 

In  reply  1  would  i-<'Cominend  that  it  be  applied  to  tbe  following  objeote,  viz: 

Construction  of  stone  reservoir,  magazine  for  powder  and  lixed  anunnnitiOD,  And 
cleiirinj;  up  ^louiids,  niakiii);  roads,  &c. 

Tbe  leservoir,  say  ?18,0(tO ;  for  magazine,  say  |J50,000 ;  for  roads,  Ac,  say  $6,000,  and 
the  remainder  to  completion  of  shops  at  points  B  aud  C. 

Inclosed  berewilb  I  send  drawings  of  proposed  stone  reservoir,  and  plana  showing 
IiliipdHed  site  thereof. 

Retlectinn  npnn  tbe  subject  ha«  led  mo  to  the  conchision  t'bat  it  will  be  more  econom- 
ical and  better  to  iiuild  one  larjje  reservoir  with  a  partition  in  it,  tbns  making  it  e<iuiv- 
alcnt  to  two,  than  to  bnild  lu-o  or  more  separate  reservoirs  at  different  points. 

The  twenty-live  feet  above  grouud  will  give  heiul  enough  to  carry  water  into  second 
story  of  sho|is  and  other  buildings  now  oonteinplated  to  be  built  here,  aud  tbe  lour  feet 
below  may  be  used  for  sluicing  ont  sewers,  or  be  drawn  out  by  fireeugino  in  ca«e  of 
lire.  The  imrlition  will  enable  us  to  clenu  ont  or  repair  one  half  while  using  tbe  other. 
The  site  selected  and  shown  on  plan  is  central,  and  I  think  tbe  most  eligible  that  cau 
he  bad.  The  cost  of  this  reservoir  will  be  consider.tlily  more  than  tbat  nauied  in  my 
annual  eAtiinnte  for  a  reservoir,  but  that  was  intended  to  only  partially  meet  our  wants 
in  that  line,  while  this  one  is  int«nded  to  meet  our  entire  waut«  in  tbat  line,  and  tbe, 
9I8,(kK)  named  in  my  last  estimate,  together  with  the  $10,000  heretofore  appropriatuds 
will,  I  think,  about  Imild  this  reservoir  and  furnish  and  lay  the  pipes  required  forit 
inmLcdiate  use.  Tbe  immediate  commenceuieut  of  this  reservoir  is  rendeied  uectrssary 
by  the  very  rotten  condition  of  tbe  wood  in  the  old  tank  which  wo  are  now  using  as  a 
reservoir.  The  cleaning  and  snpply  pipes  shown  will  enable  ns  to  sluice  out  both  the 
sewers  under  tbe  sbops,  on  which  men's  privies  will  Ix!  located,  and  tbat  draining  swamp 
and  commanding  oAlcer's  permanent  ijnarteni.  Ten-inch  pipea  will  be  required  to  give  , 
full  iJuicing  etfect  to  the  water. 

7'he  mngar.ine  is  greatly  needed,  but  owing  to  the  amount  of  other  mure  pressing 
work  on  baud  and  in  progress,  I  do  not  see  that  anything  more  than  to  prepare  the 
lonndalion  could  be  done  on  it  this  season. 

Verv  re»ipeetlully,  your  obedient  servant, 

T.  J.  RODMAN, 
Lienlenant-Colontl  of  Ordnance,  Brevet  Brigadier-Gnnera\,U.  S.  A.,  Commanding. 

Ohdxance  Ofkick,  Wau  DePAnTMicNT, 

Wanhinglun,  April  14,  lt)«U. 
Br«v«t-Brig)ulier  T.  .1.  Roii.man, 

CoMUKindiiHj  Ji'ark  Inland  Artfnat: 
8lit :  Your  letter  of  this  diite,  proposing  to  anticipate  the  appropriation  for  building 
wiigun-bi'idgc  lo  connect  Kuck  Island  and  Moline  Cilv  by  using  money  available  for 
otter  purposes  at  Kork  Island  arsenal,  and  submitting  plan  for  a  stone  reservoir  at 
Rock  Is'and  arsenal,  having  been  submitted  to  the  Secretary  of  War,  and  received  his 
nppiovul.  you  are  now  authoriiccd  to  build  tbe  bridge  and  reservoir  as  soon  as  praeli- 


puiov 
nulc. 


T.  .1.  TREADWELL, 
Brcret  Lieiilcnant-ColoHcl  and  Major  of  Ordnance,  in  ehargt. 
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The  stone  for  the  fouinlation  wna  quarried  on  tlie  island,  anil  fbat  for 
the  walls  was  taken  from  stone  furninliftl  for  Shops  15  and  0.  The  only 
stone  purchased  was  the  copinji  and  the  flufjprintj  for  the  tloor.  The  work 
of  construction  was  under  the  immediate  eharge  of  <'apt.  F.  11.  Parker, 

I  Ordnance  Department,  U.  S.  A.  The  total  cot't  of  the  reservoir  wna 
$30,427,  and  in  this  was. included  the  necessary  pipes,  water  gates,  » 
boiler  house,  boiler,  and  connectiofr-pipes.  As  completed,  the  reservoir 
was  as  follows  :  It  was  circular  in  form  :  interior  diameter,  SO  feet ; 
height  of  wall  from  Hoor  of  reservoir,  32  feet  8  inches  ;  thickness  of  wall 
at  floor-line,  8  feet ;  at  top,  3  feet  10  inches.  It  was  covered  with  a  cop- 
ing 10  inches  thick,  projecting  5  inches.  The  wall  was  further  strength- 
ened with  buttresses  placetl  1.5  feet  apart,  2  feet  wide,  projecting  3  feel 
from  the  face  of  the  wall  at  the  bottom,  and  battering  to  the  face-line  of 
the  wall  at  the  top.  Theoxteiior  of  the  wall  is  heavy  ashler  limestone, 
laid  in  courses  of  from  10  inches  to  2(>  inches  thick,  backed  on  the  in- 
terior by  rnbhle,  also  laid  in  courses.  The  interior  division-wall  is  11 
feet  5  inches  high.    Ontside  the  reservoir,  on  the  south  side,  is  a  stone 

;  boiler-house,  provided  with  a  water-boiler  and  circulating  water  pipes 
conimnniciUing  with  the  interiorof  the  reservoir.  The  object  of  this  ar- 
rangement was,  by  heating  the  water,  to  jireveut  the  formation  of  ice  in 
the  reservoir  and  injury  therefrom  to  the  walls.  .\11  the  masonry  was 
laid  in  Utica  cement  mortar.  The  reservoir  is  provided  with  receiving 
and  discharge  pijies  to  each  interior  compartment,  and  the  latter  have 

^eaeh  two  branches,  one  to  the  service-mains  and  one  to  a  waste-pipe. 
The  diameter  of  all  these  pipes  is  8  inches.  The  total  capacity  of  the 
reservoir  was  1,200,000  gallons,  bat  it  was  thought  that  the  walls  were 
not  snfliciently  strong  to  bear  the  pressure,  and  the  overflow-pipe  was 
placed  7  feet  below  the  top  of  the  wall,  which  reduced  the  capacity  to 
about  928,000  gallons.  Some  extensive  rei>airs  of  the  reservoir,  consist- 
ing mainly  of  a  roof  and  water-tight  lining  an<l  floor,  were  raatle  in  the 
.year  ending  June  30,  187.5,  afull  account  of  which  is  given  in  the  annual 
report  of  principal  operations  for  that  year.  These  repairs  and  altera- 
tions have  changed  slightly  the  forms  and  dimensions  given  above. 

The  following  exi)erience  with  the  boiler-attachment  for  warming  the 
water  in  the  reservoir  may  be  interesting  and  is  useful.  As  stated,  the 
object  of  the  arrangement  was  to  jireveut  the  formation  of  ice  on  the 
water  in  the  reservoir  to  such  an  extent  as  would  injure  the  walls.  The 
boiler  was  connected  with  the  water  in  the  reservoir  by  two  i  inch  pipe.s. 
The  opening  of  one  of  these  was  at  the  reservoir-floor,  and  the  other 
12  feet  above  the  floor.  The  boiler  was  Bred  efi^ectually  during  the  cohl 
of  winter,  hut  I  could  never  observe  that  it  produced  any  effect  on  the 
Ice  in  the  reservoir.  The  ice  gradually  increased  in  thickness  till  toward 
spring,  much  as  it  did  on  water  outside.  At  first  it  was  supposed  that 
the  boiler  or  its  iiii»e  connections  were  defective;  on  examination,  I  found 
the  "  feed  "  pi|)e  two  feet  above  the  boiler  at  a  temperature  of  about  32°, 
and  the  boiler  itself,  with  a  good  fire  nn<ler  it,  not  much  warmer.  After 
reflection,  and  making  some  calculations,  it  was  dear  that  the  svater  must 
be  jtassing  through  the  upper  pijie  down  into  the  boiler,  instead  of  up 
from  below,  as  was  intended,  on  account  of  the  amount  of  water  drawn 
oir  in  the  service-mains  ;  the  temperature  of  the  water  in  the  reservoir 
being  at  32°,  the  capacity  of  the  boiler  being  sn)all,  and  the  feed-pipe 
having  a  diameter  of  4  inches,  it  was  impossible  that  the  water  should 
bo  heated  to  a  temperature  above  that  corresponding  to  its  maximum 
density,  about  HP,  ami  the  ettect  of  the  heating  was  then  to  draw  down 
the  cold  water  from  above,  warm  it  to  a  temperature  below  40°,  and  pass 
it  on  to  the  floor  of  the  reservoir,  whence  it  was  drawn  off  in  the  service- 
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mains.  It  could  liave  no  efl'ect  on  the  surface-ice  in  tlie  re.sorvoir,  bnrtl 
was  aioro  nsfCnl  in  anotlier  way.  It  wiumed  the  water  in  the  service- 1 
mains  to  a  temperature  above  freezing.  To  this  circumstance  I  a.scril)e 
the  savinfj  of  the  arsenal  mains  from  destruction  by  frost  in  the  ex- 
treincly  cold  winter  of  1873  and  "4,  when  the  grading  over  them  was 
nor  com|)loted  and  they  were  not  well  protected,  and  wheu  a  large  por- 
tion of  the  mains  in  cities  in  this  vicinity  were  destroyed. 

CONSTEUOTION  OP  SHOPS  B  AND  C  AND  COMMANDING  OFFICER'S    QUAR- 
TERS. 


Shops  B  and  C. 

In  all  letters  and  papers  originating  in  the  period  of  time  ander  cou- 
sideration  these  sliojis  are  called  Nos.  1  and  2,  respectively ;  that  is. 
Shop  B  is  called  No.  1,  and  Shop  C  No.  2.  Their  names  were  changed 
in  the  summer  of  1871.  The  reason  for  the  change  was  that  two  more 
shops,  D  and  E,  were  begun.  It  was  natural  to  number  them  3  and  4. 
and  as  this  left  out  Shop  A,  (see  map  on  Plate  I,)  the  system  of  numbers 
was  confusing.  It  was  necessary  for  convenience  to  adopt  some  system 
in  which  the  name  would  designate  the  location  of  each  shop  without 
other  description,  and  as  the  numbers  1  and  2  were  already  lixed  they 
could  not  be  readily  changed,  therefore  the  system  of  letters  was  ttxed 
upon.  Shop  B  wa«  Ih'ruu  in  October,  1S6(J,  and  was  finished  in  Decem- 
ber, 1871.  Shop  U  was  begun  in  September,  18(37,  and  was  tinished  in 
Juno,  1873.  Work  on  the  two  shops  was  carried  on  simoltaueonaly,  and 
the  expemliture  on  them  was  not  kept  for  each  separately.  The  appro- 
priations for  the  arsenal  during  the  time  these  sliops  were  being  built 
were  made  under  one  hc^d,  for  the  construction  of  buildings,  and  sepa- 
rate accounts  of  expenditure  for  ditterent  parts  of  the  work  were  not 
kept.  JIaterials  for  the  shops,  the  commamling  officer's  quarters,  aud 
the  reservoir  were  [mrchased  together,  and  used  as  required.  Contracts 
for  work  to  bo  done  also  included  all  the  buildings,  and  finished  work  on 
all  was  measured  np  together.  The  stone  was  furnished  by  IMessra. 
Sanger  &  Steel,  of  .lolict.  III.,  from  their  limestone  (piarries  on  the  Illi- 
nois and  Michigan  Oanal,  about  two  miles  north  of  Joliet.  The  price 
paid  was  $(i  per  cubic  yard,  delivered  at  the  quarries  and  measuretl  in 
the  walls  of  the  buildings,  excluding  all  openings  and  builder's  or  con- 
structive measurements.  The  cost  of  transportation  to  the  arsenal  was 
about  S.'i.SO  per  yard.  A  des<'ription  of  the  walls  and  their  construction, 
aud  ol  the  dimensions  and  charaoter  of  stoue  used,  is  given  ia  Chap- 
ter II. 

The  iron  for  the  two  shops  was  furnished  under  contract  by  the  fol- 
lowing-named parties : 

Messrs.  Cooper  &  Hewitt,  of  New  York,  furnished  the  1.5  inch  I  beams 
(stringers)  for  the  first  and  second  tloors,  and  all  the  12  inch  I-beams 
(Joists)  for  the  second  floors.     Date  of  contiact,  April  21,  18C.S. 

The  Union  Iron  Mills,  of  Pittsburgh,  Ph.,  furnished  all  12-inch  I  beamn 
(joists)  required  for  the  first  floors.     Date  of  contract.  May  S,  1808. 

The  PhaMiix  Iron  Company,  of  Philadelphia,  furnished  all  the  I2-iucb 
I-beams  (stringers)  and  all  the  !>  in(!h  I  beams  (joists)  required  for  the 
third  floors,  all  the  wrought  iron  columns  and  cast-iron  column  caps  and 
basefl  required  lor  both  shops,  an<l  the  wrought-iron  roof-frames  for  both 
tshops,  mauufactured  ready  to  be  put  up.    Date  of  contract,  May  20, 
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118G8.    The  prices  paid  for  tlio  iron  dulivered  at  the  arseuHl  were  as  fol- 
Mows : 

For  lOfl  poiinilfl. 

for  l.Vinch  I-beams $ti.  ^4 

pKor  12-iiicli  I-beariis 15. OIJ 

Ti'T  9-iiicli  I-bi'arim (1. 3ii^ 

Kor  wroii^lit-irnii  coliimiis  and  caat-iron  caps  aud  bosoa...  ..   ...........  (!.TU 

For  wroiight-iron  rouf-fruiuQ  ...... . 7. 15 

Tho  ct'ineut  for  both  shops  was  furnished  by  Messrs.  Jiiines  Olark  & 
tSotis,  of  Utica,  111.,  at  ?ll.55  per  barrel  of  300  pounds  delivered  nfc  flie 
'  arscual.  The  liiuo  was  piircliased  from  W.  li.  Barues,  of  Ilock  Island, 
111.,  at  yo  cents  per  barrel  of  UOO  pijunds  delivered  at  the  arsenal.  The 
oak  flooritiff  was  furnished  by  Messrs.  French  &  Davies,  of  Davenport, 
Io>va,  at  941.50  per  51,  and  the  pine  lumber  by  Mr.  J.  S.  Keator,  of 
Molirie,  111.,  at  prices  varying  from  .$17  to  $22  per  M. 

The  copper-work  was  furnished  and  jmt  on  by  Mr.  F.  Uass,  of  Rock 
Island,  111.,  and  cost  about  $13,000  for  each  shop. 

The  {jlass  used  was  manufactured  by  Knox,  Kline  &  Co.,  of  Pitts- 
burgh, Pa.,  and  was  furnished  by  Messrs.  11.  Dart's  Sons,  ot  Rock  Island, 
III.     The  tire-pioof  brick  arches  were  put  in  by  Messrs.  Atkinson  & 
Murdock,tif  Rock  Island,  111.,  at  ^IS.-^O  per  M,  (builder's  nicasurenient.) 
On  the  9lh  of  December,  18G9,  an  agreement  was  made  with  Mr. 
Lyman  Bridges,  of  Chicago,  HI.,  lor  the  slating  of  the  two  shoj)s  at  $21 
IH-r  square,  Mr.  Bridges  to  funiish  all  the  material  and  do  all  the  work. 
Mr.  Bridges  failed  to  comply  with  the  terms  of  the  agreement,  either  as 
to  fjualitj'  of  material  or  time  in  which  the  work  was  to  be  done,  and 
finally  the  contract  was  annulled  in  October,  1S70,  and  a  new  aj:re('meut 
L  wa«  Tuade  with  Messrs.  Aiken  &  Oo.,  of  Pittsburgh,  Pa.,  to  do  the  work 
I  at  815.25  per  square.    This  was  the  price  for  Shop  B  and  fur  the  com- 
Imanding  officer's  quarters,  but  for  Shop  C  the  price  was  reduced  to  814.50 
[per  square.    The  work  was  done  promptly  and  satisfactorily,  under  the 
Icliarge  of  Mr.  Charies  C  Hipwell,  a  foreman  of  Aiken  &  Co.     Mr.  Hip- 
[■well  afterward  established  him.selt  in  business  in  Davenport,  Iowa,  and 
[has  slated  nearly  all  the  buihlings  erected  at  the  arsenal. 

I  Commanding  officer's  quarters. 

I  This  building  was  commenced  iu  May,  1870,  and  was  completed  iu 
[October,  1871.  Th»i  work  throughout  was  in  the  immediate  charge  of 
ILteut.  W.  P.  Butler,  Oidnaucf  Dt-partmeut,  one  of  the  orticei-s  statioucd 
rat  the  arsenal.  Plans  for  the  building  were  submitted  to  the  Chief  of 
Orduauiie  by  General  Rodman  in  February,  18(>!),  and  were  approved  by 
pthe  Secretary  of  War.     Following  is  the  correspondence  on  the  subject: 

I  Onn.sANCK  Office,  War  Depautmbnt, 

I  Wiuhington,  Ftbruary  3d,  1869. 

brcTct  LIunteDaDt-Col.  T.  J.  Trkamwei.l, 

I  In  Cliargc  of  Bureau  : 

I     8lli :  I  liave  the  honor  to  iuclose  lierewitb  drawings  of  permaiiont  quarters  for  com- 

IniAliilJDjr  ofllcer  nt  Kuck  Island  anscnal,  Illinoi.s.     It  in  proixised  to  bnild  tboxe  riniirters 

foC  .Jiiliot.  stouo  on  the  exterior,  the  interior  w.-ills  and  tho  liuio);  of  the  exterior  walhi 

[-tit  be  of  brick.     I  have  not  hail  time  tn  };o  iat.o  a  detuiUid  extimate  of  tho  cost  of  thone 

K<)Rart<>i«,  bat  nni  of  the  opinion  that  tliey  will  coot  aboat  (lii.'i(l,IIO())  tifty  tbonsatid  dol- 

Bivr*.    It  i«  prnpoHiMl  to  comineuco  tlicxe  qnari^-rs  thecuniing  spring,  oa  by  the  time  tbuy 

fc/in  '•  '  :.  il  and  ready  for  occnpancy  the  flooring  of  the  temporary  ijnarters  will 

Km  -1  rd  as  [to]  rei|iiire  renewal  to  render  them  habitable. 

I    Iii  !' ipicat  that  the draniuga  herewith  submitted  may  be  act«9d  upon  as aoou 

l|s  may  l>e  found  convenient. 

I       1  HUi,  very  reaiiectfnlly,  sir,  your  obedient  servaat, 

I  T.  J.  RODMAN. 

I  Brevet  Brigadier-Gentral,  U.  S.  A.,  Commanditiu  lloi-k  Istiind  Jrixmal. 
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To  wbicb  tbe  followiug  reply  was  received  : 

OUDN.1NCE  OFFICP.,   WaK    DEPARTMENT, 

WimHiiijIim,  March  -24,  1569. 
Brovet  Biijjntlicr-Genoral  T.  J.  Rodman, 

Commanding  I!oi;k  Inland  Arteiinl : 
Sir  :  Tlie  SucriMary  of  Wiir  having  npproved  tbe  plun  for  cominatiiling  ofBi!or'«  qiiar- 
terH  lit  Rock  Inlitiul  ;irH«iml,  aud  autborizixl  Ihinrvoii.sr/niotion  as  propo^jDij  in  your  Ivller 
of  M  nititiio,  you  will  now  take  the  uecessary  luwwuied  lor  the  election  of  ihnse  qiliir- 
tvre  an  soon  im  nruolioiible. 

Rfsuect fully,  your  oli't  Bervant, 

T.  J.  TREADWELL, 
[  Brttet  Litutenant-Col,,  Major  of  Ord,,  in  charge. 

Tbe  building  as  completed  is  substantially  in  accordance  witb  tbe 
]>lan8.  Kxcavation  for  the  bnildiug  was  commenced  on  tbe  1st  of  May, 
and  tbe  work  on  tbe  wails  progressed  us  rapidly  as  possible  till  they 
were  completed.  Owing  to  ve.vatious  delays  in  procuring  sutH»Ment  8U|»- 
plies  of  stone  from  tbe  contractors,  (described  a  few  pages  furtber  on,) 
the  widls  were  not  completed  during  tbe  season  for  outdoor  work,  and 
a  great  part  of  tbe  stone- work  was  done  during  tbe  intense  cold  weatber 
ol  winter.  Fires  and  a  large  use  of  bot  water  and  salt  were  required  in 
pieimriiig  tbe  mortar,  and  tbe  walls  were  not  completed  until  about  tbe 
middle  uf  January,  1871.  This  added  considerably  to  tbe  cost  of  the 
work. 

The  building  was  roofed  in  as  soon  as  tbe  walls  were  finished,  and 
tbe  \<-ork  on  tbe  interior  progressed  without  interruption  until  the 
bniUliiig  WHS  completed. 

Much  dillicnlty  was  experienced  in  procnring  sufficient  supplies  of 
stone  for  Shops  B  and  C  and  for  tbe  commanding  uflicer's  quarters.  The 
deliveries  of  stone  were  not  equal  to  tbe  demand,  and  tbe  terms  of  the 
contractors'  agreement  were  not  carried  out  in  this  respect.  Tbia 
caused  vexatious  delays  in  tbe  work,  and  at  times  stoue  cutters  aud 
masons  were  snsj)ended  from  work  wliile  waiting  for  stuue.  Tbe  cor- 
respondence on  the  subject  shows  that  tbe  contractors  accepted  other 
orders  for  stone  more  favorable  to  them,  and  delivered  stone  suitable 
for  tbe  arsenal  buildings  to  other  parties  while  the  contract  witb  the 
Government  was  in  force  and  the  stoue  needed  at  tbe  arsenal.  The 
contractors  claimed  that  tbe  character  of  the  masonry  aud  the  stome 
required  were  not  what  they  bad  been  led  to  su|)po8e  when  the  agree- 
ment was  made;  that  a  more  valuable  stone  was  rei|uirod  than  the 
agreement  called  for,  and  that  the  contract-price  was  too  low.  If  this 
was  true,  it  appears  to  iiave  been  the  contractors'  fault,  for  the  history 
of  the  C4ise  shows  that  great  care  was  taken  to  show  them  aud  they 
were  probably  fully  informed  of  tbe  character  of  the  masonry  required. 
It  was  also  suftlcieutly  describe<l  in  the  specilications  of  tbe  agreement. 
There  were  also  many  other  complaints  from  the  contractors,  which 
were  certainly  unreasonable,  except  the  two  following,  which  were  im- 
portant aud  wt'llfonnded  : 

It  was  claimed,  and  it  is  true,  that  cousiderablt^  quantities  of  valuable 
ashler  suitable  for  f.ice-stones  were  used  in  backing  up  tbe  walls  of  the 
basement  of  Shop  B,  when  rubble  should  have  been  used,  and  this  Htone 
was  worth  four  or  live  times  as  much  at  tbe  quarries  as  the  rubble.  It 
appears,  however,  that  this  wa,s  done  witb  the  knowledge  and  consent 
of  the  contractors,  and  that  it  was  stopped  as  soon  as  complaint  was 
made.  It  was  also  claimed,  and  it  appears  to  have  been  true,  tliat  good 
economy  was  not  used  in  the  consumption  of  the  stone  ;  that  is,  in  ilrilW 
ing  ui),  cutting,  and  preparing  tbe  stone  for  tbe  walls  there  was  an  uu- 
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necessarily  large  waste,  and  that  some  of  the  stone  so  wasted  Wivs  suit- 
able for  building  purposes,  and  should  have  been  so  useil. 

This  last  claim  was  admitted  in  tlie  final  suttlenieiit.  The  amount  of 
some  of  this  waste  stone  was  determined,  and  the  eoiitraetors  were  paid 
for  it  at  the  rate  of  fifty  cents  per  cubic  yard,  and  the  stone  was  used  in 
paving  gutters,  roa<lway8,  foundations,  atul  other  similar  work. 

Messrs.  Sanger  &  Steel  did  not  deliver  all  the  stone  required  for 
buildings  included  in  their  agreement.  They  continued  to  deliver  stone 
until  August,  1870,  and  theu  refused  to  deliver  any  more  unless  they 
were  paid  forty  cents  per  foot  for  the  remainder  of  the  dimension-stone 
required.  There  was  then  required  an  amount  of  four  hundred  and  forty- 
one  yards  of  dimension-stone  to  complete  Shop  C  and  the  commanding 
officer's  quarters,  and  it  was  the  most  valuable  and  costly  stone  used  in 
the  bnildings.  It  was  finally  purchased  from  Mr.  Edwin  Walker,  of 
Lamout,  III.,  at  an  average  price  of  38^  cents  per  cubic  foot.  This  stone 
is  ibe  same  in  ap])earauce  and  is  almost  ideutical  iu  character  and  qual- 
ity with  the  Joliet  stone. 

There  is  not  much  else  in  couuection  with  the  history  of  the  construe- 
tioti  of  these  buildings  that  is  interesting  or  of  imi)ortance.  All  of  the 
work,  except  that  descrilMjd  iu  the  preceding  pages,  was  done  by  day- 
workmen,  employed  and  i)aid  by  the  Ooverumerit.  The  work  was  (Ji- 
i-ected  and  superintended  <lirectly  by  officers  of  the  Ordnance  Depart- 
nieut  8tatioue<l  at  the  arsenal,  and  the  necessary  engineering-work,  cal- 
culations, making  of  tests,  experinicuts,  &c.,  was  also  done  by  the 
officers. 

During  his  command  of  the  arsenal.  General  ICmlman  was  necessarily 
absent  a  considerable  part  of  the  jime  iu  conference  with  the  Chief  of 
Ordnance  in  Washington  and  attending  to  his  duties  as  constructor  of 
ordnance.  During  his  absences  the  immediate  charge  of  the  work  de- 
volved upon  the  second  officer  in  rank  stationed  at  the  arsenal.  In  this 
way,  Lieut.  John  A.  Kress,  Ordnance  Department,  was  in  charge  of  the 
arsenal  from  August  2(5,  1865,  to  October  24,  1H«J5;  from  February  10, 
18C6,  to  April  4,  1866,  and  from  November  8,  1866,  to  March  28,  1867, 
Miij.  Theodore  Edson,  Ordnance  Dej)artment,  was  in  temporary  coui- 
umnd  from  October  to  December,  1867;  from  January  2,  1868,  to  Ajiril 
24,  ]8(;s;  from  August  21>,  1868.  to  Septeudier  22,  1868,  and  from  Feb- 
ruary 15,  1869,  to  April  20,  1869.  Major  Edson  was  an  officer  of  high 
abijity,  and  much  important  work  at  the  arsenal,  including  the  construc- 
tiou  of  the  licxsk  Islaud  wagon-bridge,  was  under  his  charge. 

Capt.  (now  Major)  A.  Mordecai  was  iu  temporary  command  from  Jau- 
aary,21  to  May  3,  1870. 

During  the  winter  and  spring  prior  to  his  death,  General  Bodman 
was  too  ill  much  of  the  tiuie  to  leave  his  room,  and  the  inimediate 
charge  of  all  work  at  the  arsenal  devolved  upon  Capt.  Morris  Schatt', 
Ordnance  Department,  and  from  March  to  June.  1871,  upon  Capt.  Clif- 
t43n  Comly,  Ordnance  Department,  the  secoud  officers  in  rank  stationed 
at  the  arsenal. 

During  General  Rodman's  command  the  foUowing-uametl  officers  of 
the  Orduiiiii-u  Department  were  stationed  at  the  arsenal  as  assistants: 
Lieut.  John  A.  Kress,  from  July,  1865,  to  July,  1867  ;  Lieut.  W.  V.  But- 
ler, from  October,  1866,  to  July,  1873;  Maj.  John  W.  Todd,  from  Janu- 
ary 3,  18(i7,  to  April  11,  1867  ;  Maj.  Theodore  Edson,  from  June  15, 
18fi7,  to  July  12,  1869;  Capt.  Cliftoii  Comly,  from  June,  1867,  to  May, 
1871  ;  Lieut.  Charles  Shaler,  jr.,  from  September,  1867,  to  August, 
18<J8,  and  Irom  July,  1870,  to  August,  1874 ;  Capt.  F.  H.  Parker,  from 
November,  1868,  to  October,  1809;  Capt.  Morris  Schaff,  from  Novem- 
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ber  10,  ISfiS,  to  December  31,  1871;  Lieut.  M.  L.  Polaud,  from  Decem- 
ber '23,  18GS,  to  Ans:iist  5,  1371 ;  Lieut,  tieury  Metcalfe,  from  May  24, 
ISOU,  to  August  1-',  1800 ;  CiipL  A.  Mordeciii,  from  August  20,  lSl>9,  to 
AuRuet  11,  1870. 

Geueral  Rodman  died  at  liis  quarters  at  the  araenal  on  the  7th  of 
June,  1871.  By  his  death  not  only  the  Army  and  the  Ordnance  DeI)a^^ 
tnent  lost  one  of  the  most  valuable  officers  in  the  service,  but  the  work 
of  constructing  the  arsenal  received  a  serious  blow.  The  i)laiis  for  the 
work  were  his,  and  all  that  he  planned  to  do  was  not  and  could  not  be 
communicated  to  others.  His  extraordinary  ability,  wide  influenct,  and 
the  complete  coiilidence  reposeil  in  him  by  the  i>ei)ariment,  the  Gov- 
ernment, and  all  whose  assistance  was  needed  for  the  work,  gave  him  a 
certaiuty  of  success  in  carrying  out  the  plans  for  the  great  work  that 
no  one  else  could  have.  At  the  request  of  the  Chief  of  Ordnance  he 
was  buried  at  the  arsenal,  on  a  lot  of  ground  set  apart  for  that  purpose, 
near  the  national  cemetery  at  the  east  end  of  the  island.  He  was  so 
ch>sely  identilied  with  the  work  of  building  the  arsenal,  and  his  labors 
form  so  important  a  part  of  its  history,  that  a  short  sketch  of  his  life  is 
not  oat  of  place  here. 

The  following  is  copied  from  an  article  published  in  the  Arjjy  and 
^favy  Journal  a  short  time  after  his  death  : 

I  Sketch  <if  General  iiodmdit't  life  and  terrioM. 

Daring  the  iHst  decide  aud  lon|i;i>r,  so  conspicuous  has  \teen  tbe  pan  tiome  by  Geo- 
end  Kodniau  iu  all  ibat  rcliiCes  to  Ihv  improvoiueut  of  our  nuiU'riel,  <o  groat  biive  (mwh 
I  tbe  mehoratioiis  siiKKtuUvl  aad  |wrfKct«(l  by  bimMlf,  so  soun<l  an<i  dUcrimiiialiii);  bna 
I  Im*"!!  his  jud^iuoiK  in  sifting  jimpiwwl  improvements,  apprBving  of  rbe  ){ikiJ  nod 
|M||Mtini;  ib<>  wotthlfjM,  that  it  will  bo  Iffue  before  the  place  nbich  is  now  luotle 
I^^BDt  by  Uis  (leceaae  OMi  b«  filled  ;  lone  berore  tbe  l)t<piirtiut-nt  of  which  be  was  so 
^Bcagaished  an  oroaoieDt  can  oea«e  to  leel  and  lament  his  pn<niatur<>  di^ath. 

It  U  dnc  to  tbe  inejuory  of  General  Rodman's  uunsual  surviccs,  and  »iH.-cially  is  il 
dn*  I"  onrsclvc*  as  evincing  our  apprecisfion  of  bis  gre.itncss  and  the  tna^nltnde  of 
^  kia  »■  !i!»t  wp  sbonld  i;  -ther  from  tbe  reconU  of  bis  life  a  brief 

I  notli  i';U  labors  and  <  '*,  that  those  who  oomo  aftL'r  bioi  may 

laiaik  ilic  )>i<>giiw>  uf  improveuieul  m  mn  »iauoh  of  science  to  nbich  lie  '    '     'I   his 
I lile,  Biay  luiov  to  whom  they  arc  indebted  for  some  of  the  must  slrikii  'or- 

■  tMil  iinprovamMita  made  ill  it,  and  that  tbe  patient  and   UlMtrioUs  iov'      ^  nay 

take  ronrage  from  his  example,  and   tb«  sareaas  which  crowned  hia  labota,  to  pen«- 
'  Vf-re  and  preaa  onward. 

It  bad  been  hoped  that  some  ODf   '  iittodofn'  >i>-ct 

Mould  cume  forward  to  aaiaime  Oim  ■  ' 'ly  in  the  Jed 

MoUce  of  bia  labon  that  (he  hand  ul  ii  i<  u<>-.ii|-,  i>.  the  prt^seui  l...-.-  •,i,-i^,i^i^;i,^-ii  to 
[tht  parformanee  of  Hieh  a  task,  reuiare*  to  gather  a  few  learea  of  lanrel  and  wear««  { 
wrauh  to  place  a|HMi  bis  lirow. 

Tbooiaa  J.  R'ulroan  waa  Irarn  at  Soleiu.  lod.,  Jul  Uis  youth  was  paaMil 

Ml  his  f»th«T's  farro.  eui^se^t   in  tilling   the  soil,  v  .:h    bis  ""fii   baniTi*.     lie 

. «B|»:-  ->7,  wt>il  developed,  wjtu  a  stronx  o.:  ca|Mble 

\al ri  'T.  and  thoraaKlily •Utb  to  IIm idrmu  .titortlod 

Uuw  <  ........... ..........tnt.    Bla  enr'*"  ■"•  ■:  eadet  waa  markw..  .>  ten- 

rai(A  '  V  dstiea,  Abd  *  tboioagll  ;  i  for  erwr  leaaou.    i  >da- 

rMwd  ~4I,  aeTanth  in  fiMMnl  Bivi  .  laaa  of  flRy-two ;  «.•-  rd  a  < 

|kriir*«i  amuiMl  licatenant  iu  ibr  Ordnane*  l)e|«<trta>cat,  and  mtignrA  taiiVt>  at  tiw  1 
[  Albche^y  aneaal,  rittsbnrjcb.  Pa.  \ 

I     FN«i  tk»  t4  BM  of  hia  first  Jotniag  bia  slatioa  be  ahowied  m  d»>wihi1*on  to  becoma  < 
MMMcr  ot  hit  profeeaioo.  by  a  cldse  attontioe  to  til  tbe  prsetiMkI  iletalla  a*  cwrtNl  oa 
M*  Uh>  riiops,  and  be  («r)y  leave  crtdeeee  of  peraopal  lns<oaitjr  wai  a  decMod  bi«c)mi»- 
jlea)  t«m<H  Bind,  qMiUtiee  of  so  bigb  importiaeetoatlMifmgti  —d  ani't— iftil  ordnaneB 
Mtte**-. 

I     la  186  be  wm  MMffned  to  kmmiMX  daty,  to  aoporiataBd  tbe  eMting  of  bravy  iroa 

Tbe  a|>MM»i>oe  of  Um  sinUns  bead  at  «B«e  attracted  bia  attootlna.    Tba 

na  atate  of  the  atelal,  torn  at  lb*  ccntor  by  tbe  eantraetioB  la  eooUn^,  omivig«(4 

that  Ibem  vaa  aoMWlUoK  vraac  in  tbe  ptUMlrJo  oa  whieb  gaaa  wore  Made ;  and 

waaeaidnBed  ia  tlrfaeriatea  vbea  hoeaaMloUiraMitaioilM  tawaof  theatrala  la 

Ikasr  are  aabjeeled  ■vhm  flrad.    lie  Atst  firifoead  to  oocrect  tkaor  acrect  by  mak- 
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vliich  to  form  tlio  liore  of  fhe 


111  (•- 


tnglTgnii  of  i»  Molid  \rroiij;lit-iron  corn  i 
wraj>  arounil  it  in  miccosaivn  layers  ft  wire  of  pijeiiliar  Hlmpi-  mid  with  a  conHtant  ten- 
Mon.  There  wort)  jiructicjil  (lilHciiltiea  in  executing  this  (lf«i);ii,  nml  it  then  oecnrrcd 
to  hitn  thnt  if  be  could  cool  a  cust-iron  };iin  from  the  iuterior,  keeping  the  e^terior  in  n 
fluid  stilt*',  he  w/mld  have  exactly  fhe  8aiiie  condition  of  things,  co  fur  a»  the  dift'ereiit 
parts  of  the  gun  wero  concerned,  as  in  the  plan  lirst  j>ro|)osfH<.  The  8ueei.'8.sive  layers  of 
metal  would  \ie  shrniik  one  upon  another,  each  layer  In-ing  compressed  by  the  shrinking 
of  its  next  outer  layer. 

If  a  gun  fhns  lunde  were  broken  by  a  charge  of  gunpowder,  every  part  of  the  gun 
from  the  snrfaee  of  the  bore  to  the  exterior  would  be  bronght  to  the  breaking  point  at 
the  same  time,  and  not  one  after  another  in  Biiccessioii,  as  he  wan  cenviiieed  was  the 
caoe  in  guns  east  .solid  nod  cooled  from  the  exterior.  Thin  plan  of  eiifiting  Ram  and  the 
ralionaU  of  the  process  were  explained  by  him  to  the  higher  otfiocrs  of  his  corps,  and 
be  urged  earnestly  that  an  experinieiital  gun  inigliX  be  made  and  tested  by  the  Depart- 
ment in  proof  of  the  truth  of  his  theory.  The  brevet  second  lieutenant  received  no 
encouragement,  the  invention  was  not  indorsed  by  a  single  oftlcer  of  rank,  its  merits 
were  not  appreciale<l,  ami  the  idea  of  introducing  a  stream  of  water,  though  protevte<l 
by  n  cast-iron  pipe,  into  the  center  of  a  mats  of  molten  metal,  seemed  too  iinznr<lou»  to 
be  couuteuanced.  Three  times  the  offer  of  the  inventiim  was  made  to  the  acting  heart 
of  the  Department,  and  it  was  thrice  rejected.  Lientenant  Kodmaii,  seeiug  that  there 
was  no  prospect  of  having  his  iuveniion  tested  by  the  Government,  then  asked  his 
chiefif  llierc  was  any  otijection  tohis  getting  it  undertaken  by  private  enterjirine,  and 
Bccniing  it  by  letters-patent  "  Certainly  not,"*  was  the  reply  of  the  chief,  appareullj' 
pleahed  to  be  rid  of  the  subject  in  this  manner. 

McBsr?.  Knap  &  Totten  believed  the  invention  to  be  useful  and  practicable,  thnngh 
a  littl.-  donbtful  at  first  as  to  the  safety  of  using  water  for  cooling  the  gun.  On  this 
account  the  first  gun  that  was  cast  on  this  plan  was  cooled  by  a  blast  of  cold  air  from 
a  rotary  fan,  forced  to  the  bottom  of  the  core-barrel,  and  continued  until  the  gun  wa.s 
cold.  The  first  experiment  proved  that  no  danger  was  to  be  apprehended  from  the  use 
of  water,  anil  as  air  did  not  carry  off  the  heat  as  rapidly  as  was  ileHired,  ir  wan  delcr- 
niined  to  substitute  water.  Accordingly, afterward  a  stream  was  conducted  by  an  iron 
pipe  to  the  bottom  of  ibn  core-barrel,  whence  It  rose  and  flowed  over  the  top  »uA  was 
carried  off. 

Eight  different  pairs  of  guns,  one  CAst  hollow  and  cooled  from  the  interior,  and  the 
other  cJtBt  solid  in  the  old  way,  in  every  other  resjiect  ax  nearly  alike  ait  possible,  and 
of  the  same  metal,  have  been  made  and  teJted;  and  in  every  instance  the  hollow-cast 
gun  ha,«>  proved  the  better  gun,  in  many  cases  showing  a  most  marked  superiority  in 
atrougtb  ucd  endurance. 

The  advantages  of  this  system  are  not  confined  to  superior  strength.    The  hoUow-oiiat 

gnus  h.ive  a  harder  and  more  close-grained  metal  for  the  surface  of  the  bore,  and  it 

rej^hts  bolter  fhe  erosion  of  the  gas  and  the  action  of  ihe  projectile  upon  it;  and  what 

is  of  great  iui|ioitance  in  times  of  emergency,  when  dispatch  is  important,  the  time  of 

'■   -  'lie  gun  i.s  much  diminished,  and  the  capacity  of  the  foumlery  for  work  greatly 

Notwitristanding  thuee  aiivsntages,  and  the  oft-repeated  proof  of  its  siipe- 

_  ,     •  great  w/w  the  prejudice  to  be  overconic,  that  it  was  only  by  dint  of  pemistont 

effort  iliat  tlii.s  mode  of  casting  guDR  was  adopted  in  1859,  some  fourteen  yuan  after 

Itft  fir«t  conceiition. 

The  course  of  competitive  trials  between  the  solid  and  hollow  cast  guns,  which  was 
carried  on  from  18-18  to  Ifiirj.  developed  thn  fact  that  our  heavy  guns  were  seriously 
defective  in  endurance.  In  1857  Captain  Kndninn  couimeneed  a  series  of  eluborat-e 
expel  iiuents  with  a  view  of  ileterinining  the  ea'isea  of  their  failure.  These  experiments 
and  then  retiultB  are  enil>o<lie<l  in  a  most  valuable  work  entitled  "  Keport  of  Kxpcri- 
ineut^i  on  the  I'roperties  of  Metals  for  Cannon,  and  the  Qualities  of  Cannon-Powder," 
prepared  by  him.  and  publisbe<l  by  the  Ordnance  Department.  The  book  reflects  credit 
npou  its  author  and  his  country,  and  is  known  and  appreciated  by  artillerists  of  every 
service.  It  placed  Captain  Hodman  at  once  in  the  front  rank  of  vigorous  and  original 
ihinkers  and  investigators,  and  at  the  head  of  orduauoe  otHcors  iu  this  or  auy  otlmr 
country. 

The  cause  of  failure  of  onr  heavy  ordnance  was  found  in  their  defective  model,  the 
fnnii  of  chamber,  the  mode  of  CiVsiing,  and  the  improper  powder  used  in  tliem.  A 
torniiila  was  workMl  ont  by  which  t-o  shajie  the  exterior  model  of  all  of  our  guns,  a 
fiirmiilu  bused  on  the  law  of  the  varyinji  strain  along  the  entire  length  of  the  liore,  and 
disponing  of  the  metal  according  to  this  law — something  which  had  never  before  been 
affeiiipli-il.  'I'he  strain  on  the  gun  from  dilTerent  charges  of  powder  iMid  ]irojeutile  was 
determineil.  as  well  .i«  that  ti"om  the  same  charge  of  powders  diltering  in  density  and 
in  hi/e  of  grain.  I'his  was  something  which  bad  never  been  attemjited,  and  how  to 
ncooin]dl»h  it  was  not  an  easy  task.  But  Cajituin  Rodmuii's  resources  were  eijual  to 
the  nnilertaking.  The  information  was  of  gi'cnt  importance,  and  liis  inventive  tuciitty 
reodil.v  devised  the  means  for  its  det-eriniimtion  in  the  "  pressure-piston  "  known  under 
his  name.    The  results  given  by  this  instnimeut  are  of  such  value  in  artillery  that  all 
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of  the  principal  Eiiropt-aii  tiatioiii  hub  it:,  or  a  slight  inodillcation  of  it,  and  in  firin<; 
niiilKiifll  charges  tlie  pn-jtsiiru  rt-siiltiuj;  thcrofrnm  itt  now  iilwnj-8  u  point  to  be  iiotwl. 

From  thewe  cxperimeuts  was  dtMlnceil  the  priiiciplo,  which  is  uow  adopted  j'eiierally, 
that  powder  must  lie  made  to  suit  the  gun  in  which  it  in  to  bo  used;  (or  lari<e  and 
iniiderutely  long  gnuH  we  must  have  a  large-graiued,  dense  powder.  Diit  C»ptuin  Uod- 
umn  went  II  step  further.  He  observed  that  the  law  of  the  evolution  of  gas  from  u 
charge  of  powder  iu  the  state  of  grains  is  just  the  reverse  of  what  it  should  be  in  order 
to  give  the  gieateat  velocity  to  the  projectile  with  the  least  strain  to  the  gun.  To 
imparl  a  rapid  niolion  to  any  heavy  liody  we  tirst  couimenee  to  move  it  slowly,  and 
grHdiiully  increase  the  force  a.i  the  inertia  is  overcome.  The  same  coarse  is  necessary 
in  giving  motion  to  a  heavy  projectile.  If  the  force  be  applied  too  suddenly,  before 
the  ball  has  had  lime  to  yield  to  it,  there  is  danger  of  bursting  the  gun.  Wlieo  a 
charge  of  grain-powder  is  lullunied,  the  burning-surface  is  the  greatest  at  the  first  oio- 
niont  of  ignition,  and  decreases  rapidly  as  the  inllainnialion  progresses.  The  evolntioa 
of  gas  is  therefore  gieaiest  at  the  tirst  ni'iment  of  inliainination,  and  diminishes  as  the 
burning  con  I  ill  lies.  This  brings  •'i  great  strain  on  the  gun  at  thellrst  iuslantof  itisebarge, 
from  the  sniidenuess  of  the  appliC4t(ion  of  the  force,  without  a  corresponding  effect  on  the 
velocity  of  the  p  ojectile.  By  way  of  ciirroctiug  this  erroneous  constitution  of  the  pow- 
der, Captain  Koilnian  proposed  to  press  such  as  was  iutendeil  for  heavy  guns  into  large 
prisms,  with  a  seriusof  small  cylindrical  boles  parallel  to  their  axes  and  the  axis  of  the 
gun.  The  iiitlainiualiou  would  then  commence  on  lUesurfauesof  tUl^8ecyli1l<lrical  holes, 
and  the  evolution  uf  gas  ,ii  lirsl  would  be  small;  but,  as  the  burning  continued,  the 
sarfaces  on  fire  would  rapidly  increase,  the  impulse  to  the  projectile  would  be  gradu- 
ally incrensiMl,  and  the  motion  accelerate<l  till  the  ball  reached  the  miiz/.le.  Thus  a 
high  velocity  could  be  given  to  the  shot  without  subj-^ctiiig  tbi  gun  to  an  excessive 
strain.  Powder  made  iu  this  form  was  trietl,  with  remarkable  results.  Ei[|ierimonts 
with  it  were  witnessed  by  foreign  ofllcers,  and  it  has  been  iwlopteil  since  by  boih  the 
Uiissian  and  I'lnssiau  governmeuts,  under  the  name  of  prismatic  pi>wder.  "  Kodninn 
jiowder"  wonii  have  been  a  better  name,  as  recognizing  the  source  from  which  it  was 
taken,  without  oiler  of  conipensatiou  of  any  kind. 

General  Ko<lman  improvctl  the  ordinary  [lOwer  for  large  gons  by  p^l^8sing  each  grain 
into  exact ly  the  same  !<liapi-,  re.sembling  a  double  convex  uuttou.  The  English  gov- 
ernment, long  incrediilons  iis  to  the  advantages  to  be  derived  t>om  large  powder,  has 
at  length  adopt^cd  this  iniproveniont,  uiodifytug  slightly  the  shape  of  the  grain,  and 
now  BiiigH  loudly  its  praises  under  the  name  of  "  pebble-powder." 

The  large  guns  in  uur  service,  constructed  on  the  model  proposed  by  Captain  Rod- 
man, have,  us  has  been  cnstoluary  iu  all  services,  taken  their  name  from  the  inventor, 
auil  by  this,  together  with  his  peculiar  uiode  of  casting,  he  will  be  probably  best  known 
to  the  world  at  large;  but  it  is  by  no  means  certain  that  he  has,  by  this  invention, 
rendered  so  grrut  service  to  his  country,  or  to  the  military  service  of  the  world,  lis  by 
his  iuiprovemeuis  in  gunpowder,  for  which  he  has  received  no  recognition  of  any  kind 
Iroiii  liny  source. 

It  is  generally  known  that  guns  have  boon  made,  from  time  immemorial,  with  a  pre- 

tionderaiiceof  the  breech,  and  the  desired  elevation  is  given  by  a  screw,  on  which  the 
ireech  rests.  Those  who  have  stoiwl  by  a  gun  when  tireil  from  a  flold-oarriago,  must 
have  observtHi  with  what  violence  the  breech  is  apparently  forced  down  on  the  bend 
of  the  elevating-screw.  Xo  one  seems  over  to  have  doubted  the  opinion  universally 
received  since  llle  time  when  tield-gniis  were  flrst  used,  that  it  was  necessary  to  have 
Houielhiiig  to  support  the  breech  of  the  gin  and  prevent  tins.  I  ren»Miiber  d'Stinctly 
the  time  when  Captain  Rodman  liist  proposed  to  have  guns  made  without  prejionder- 
auce,  aud  to  place  the  axis  of  the  trunnions  so  as  to  pass  through  the  cen'er  of  gravity, 
contendiug  that  the  breech  would  not  move  when  the  gnu  was  tired.  After  exoressing 
his  views  freely  iu  advocacy  of  ilie  proposed  change,  and  observing  the  look  of  an  o(H- 
o«r,  high  IU  rank  aud  iu  the  estimation  of  all  I'or  his  superior  ability  and  attainments, 
indicative  of  anything  but  agreement  and  satisfaction  with  the  novel  views  expressed, 
CaptMin  Hoduiau,  desirous  ot  discussing  the  i|uestiou  and  meeting  his  olijectious,  in- 
quired, "  Why  not  I"  The  ollicer  did  not  deign  to  give  a  reply,  Imt  turned  his  bead 
\>ith  a  supercilious  sneer.  With  a  calm  dignity  of  manner.  Captain  Kodmaii  uierely 
replied,  "  Uut,  ni^joi,  that  is  not  an  arguuieut.''  Soon  afler  the  oconrrenee  of  ihia  iuo)- 
deiit  came  on  tbe  war,  aud,  with  a  greater  infusion  of  young  ordnance  in  the  oouauils 
of  the  Departmeul,  the  change  just  spoken  of  became  an  accomplished  fact,  and  now 
all  of  our  heavy  guns  are  constructed  so  as  to  be  balanced  on  their  iruunions. 

General  Kodmau's  valuable  services  to  the  country  during  the  war  were  rendered  iu 
the  command  of  the  Walertown  arsenal,  the  capacity  of  which  ho  vastly  enlarged  by 
the  erection  and  enuipuienl  of  large  aud  well-ordered  shops  for  the  manufacture  of 
field  aud  sea-coast  carriages.  His  labors  were  incesaaul,  the  work  going  on  day  iind 
uighl  by  a  relay  ot  hands.  Twelve  and  oue  o'clock  at  night  oftou  found  him  in  the 
shops  expediling  the  work.  Even  the  llrsl  day  of  the  week — the  blessed  day  of  rest 
h)  the  weary — tound  him  in  his  olfice  with  his  masters,  planning  work  or  improve- 
Oleotk  for  the  coming  week. 
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This  clo«(>  ntti>ntic>n  t'O  bit*  <latie!i  aiiA  want  of  rest  nnd  recroaMoii  broii<rhtnii,  iu  tho 
siiuiiutT  (if  \rH'-l,  ji  severe  tit  of  illnf^i,  wbinli  l.iatod  fur  two  anil  a  U4II  lucmtbii,  aud 
y>na  iitsai  teriiiiiKiliiij;  bis  carrtu'  of  U'4<-tiilii<:j<s. 

Iu  tbu  siimiitpr  nf  l^'ui  lieiirral  Hodiii.iii  wua  tranaferre<l  to  the  conitnunil  of  liouk 
Isl»ail  iireentl.  lUiia  new  Ktatiou  at  oiicn  felt  tbo  iiittnoni^o  of  hi«  enlarged  views  nud 
bis  energy  of  notion.  A  new  pbiii  fur  a  coiiibiiiod  nraeiinl  ami  nriiiury,  on  11  svnle  of 
coluMsiil  )iroportioiiH,  wns  pruposeil,  tin-  »|ipr(ipriiilii>n  olitaimul,  uiid  goou  work  wna 
vi^'oroualy  comiaeticcil  to  pnrry  it  into  etl'ect.  Tlie  care  ami  ruRpoiisibility  attemlini; 
diirb  woik,  and  tbc  iiiee»8Biit  labor  with  wbich  it  was  ncconipaniiMl,  particularly  to  one 
^bo  attended  so  luiu'li  todetail  om  bedid,  be^an  to  tell  on  a  nouxtitiitiou  already  weak- 
ened by  previoiiH  excessive  labor,  and  be  wan  warned  by  bis  |>byHiaian  of  tbe  absolute 
nixiessity  of  his  taking  a  leave  uf  absence  for  the  sake  uf  reist  and  recreation.  Dut  he 
vraa  interested  in  bin  work,  took  a  pleasure  in  sreing  )iis  plans  curried  out  in  bis  own 
tray  Olid  under  bis  own  siipervisiun  ;  be  was  busii-d  alxmt  that  which  was  to  be  a  uiou- 
umeut  to  biin  for  ages,  to  tell  of  his  nbilily  in  plaiiniug  and  his  skill  iu  coustrucliaj;, 
and  ho  ueglcctiut  to  heed  the  wise  counsel  until  it  was  too  late. 

Fairly  biokeu  dowu  by  tbe  heavy  weight  be  bad  been  carrying,  his  stroug  iihysiquo, 
wbieb  with  care  might  have  lusted  fur  many  years  to  come,  yielded  to  tbe  incessant 
demands  made  upon  it,  and  when  ouly  a  little  piLst  the  prime  of  life  his  uareer  of  use- 
fulness was  abruptly  terminated,  and  his  work  brongbt  to  a  premiiture  close.  This 
work  speaks  fur  tbe  innn,  telling  uf  his  uonipmbensive  griisp  of  luiud,  of  bis  originality 
fif  tbonglit,  of  bis  fertility  in  invention,  of  bis  prudence  and  cautiou,  aud  pruclainiiug 
biui  a  profound  investigator  who  looked  de«|i  into  first  priuciples.  His  luiud  wsm  not 
of  that  brilliant  order  wbicb  startles  by  its  tiasbes,  aud  seems  to  reach  its  coueliisious 
intuitively  or  by  a  single  leap,  but  was  of  that  slower,  more  deliberate  kind  which 
Jiroceeds  step  by  step,  examining  well  each  {Hisition  taken  bet'ure  aiKaueing  to  the 
next.  When  tbe  conclusion  is  reacbeil,  the  grouud  has  becu  60  closely  reasoiunl  and 
so  tiruily  establislied  that  it  is  not  lightly  shaKCii. 

General  K<Hlmiin  bius  ac«)uii'ed  for  himself  a  name  which  will  bo  kuriwu  as  long  as 
the  history  of  artillery  shall  be  written  and  bauded  dowu,  and  will  be  inscribed  ami 
hooored  along  with  those  bright  lights  of  ballistic  iuvusligatiou  of  tbe  lust  century, 
KoDiford  aud  Robbina. 


Chapter  YIII. 


HISTORY  OF  THE  ARSENAL  DURING  MAJOR  FLAGLER'S  COMMAND,  FROM 
JUNE,  1871,  TO  DECEMBER,  1876. 

(Inoludcs  Appendixes  A  to  G.) 

Time  embraced  in  and  contents  of  chapter — Captain  Flagler  placed  in  command — 
General  statement  of  work  of  constriiotion  aeeoiiiplishe<l — DetailiHl  star^mcntof  work 
dune,  inclniling  dates  of  erection  of  building",  planting  of  trees,  Jtc. — Plans  and  stto 
for  ningaxino  approved — Plans  and  sites  for  laboratories  and  more  magazines  reooni- 
mondpii  and  approved  at  the  same  time — Statement  of  general  plan  for  these  bnild- 
inic* — .Site  sclectt«d  and  pl.ins  approved  for  subaltern  olllcers'  <iuarter» — Plans  and 
Bite  for  soldiers'  barracks  approved — Description  of  the  building — Plans  approved  for 
post  Iniilding  to  contain  main  guardhouse,  tiro-engine  house,  &c. — Corrr«pondenoe 
r«!»iiecting  site  for  this  building — (?ite  soleoled  by  Chief  of  Ordnance — Description  of 
this  building— DiHlculty  eucountered  iu  procuring  stone  iu  suftioiont  quantities — 
Plans  adopted  for  Main,  Rock  Island,  and  Fort  Armstrong  avenues,  and  Arseuul  rail- 
road— keasnns  for  plans — Plans  adopted  for  Shop  IC — .\ccount  of  construction  of 
same — DiHIcnlty  in  ])rocuriug  suitable  iron  for  roof-frame — Full  history  of  game, 
records  of  lesls,  &c. — Plans  for  boiler-bouse,  chimney,  engine-room,  <!ke.,  for  Shop  C 
adopted — Shnp-lixtures  fur  Shop  C — Account  of  construction  contained  in  Appendixes 
B  and  C— Moliue  bridge— Account  of  construction  of  piers  and  abutments  in  1870 — 
Erection  of  superstructure  delayiwl — Reiuious  for — Pledge  from  citizens  of  Moline 
nliout  use  of  bridge — Approjirintion  for  completing  bridge,  by  Congress,  in  \>i7'i — 
Description  of  briclge  and  account  of  its  construction — Completed  in  May,  1873 — Ex- 
tract from  animal  reixirt — Visit  of  General  Uenet,  Chief  of  Ordnance,  to  arsenal  in 
May,  l?iU — Action  taken  by  him — Decision  to  coinmenco  fabrication  of  stores — Other 
arsenals  broken  up  and  stores  transferred  to  Rock  Island — Act  of  Cougresa  to  estab- 
lish a  military  prison  at  Rock  Island — Account  of  same  iu  Appendix  G — Correspond- 
ence  nhont  plans  for  rolliug-uiill — Full  statement  of  bad  euects  of  law  prohibiting 
expenditure  of  bulaiioe  of  appropriatious  remainiug  on  hand  at  end  uf  fiscal  your — 
AtteiuptK  niede  to  obtain  relief  from  action  of  tho  law — Action  taken  by  Cliief  of 
Ordiiauco  aud  Secretary  of  War — Failure  to  obtain  relief, 
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Appkndix  a — Annnni  report  of  principal  operations  ot  the  aTsnnal  for  tUe  your  endiD^I 
Jiinu  ;iO.  lH7iJ — Apprnpriationg  available  April  20, 1871 — Work  on  the  water-power — 1 
ConHtrnction  of  canal  and  etoue  iliUe — Controversy  with  the  Moliue  Wator-Powerl 
Company — Kiiliirgenicnt  of  the  canal — SuHpension  of  work  on  aeconnt  of  coltJJ 
wt'atbc-r — Work  on  Shop  B — Work  on  Shop  C — Pavement  tor  basement  of  »hops — I 
(^'omincnceuient  of  work  on  Shop  IJ — Report  of  Lieut.  Chiirles  Sbalor  on  fniimlations  ' 
ot  febop  D — Work  on  .Shop  E — Griuk-a  of  stills,  nvemu'S,  ;inil  Rronnds — Roiler-honn 
and  chimney  for  Shop  C — OfUcers'  (jiiarters — Sewers — Work  done  on  avenues  and 
roads — Work  doueou  Rock  Island  wagon-briduo — Other  work  uocomplialied. 

Appkydix  IV — AunanI  report  of  principal  operations  at  the  arsenal  in  the  yearondiuf;| 
June  MO,  lt(73 — Description  of  work  done  on  canal  wagon-mad  bridge — Work  done! 
on  wat<-r-power  canal — Dillicnity  with  mill-owners  uslu)?  water-power — Work  done  I 
on  the  .Sylvan  water-dnni — iJifliculfy  of  obtaining  (i""d   founduliou — Brcakiut;  ofl 
Scans's  dam — Causi-s  of  deposit  in  water-power  pool — Danjjrr  of  ooruplote  Bto|>pn<ra  f 
of  water-power  by  deposit  and  ine  combined — Work  done  on  Shop  D— Hood  put  on 
Shop  E — Fixtures  for  Shop  C — New  engine  commenced  runniuK — Hnildinjj  of  bar- 
racks— Descriplion  of  exl«rior  and  interior — Magazine  nonipleted — Moline  bridfje — 
Rock  Island  bridges— Track  laid  on  it — Dewcription  of  draw  and  ditliciilty  in  work- 
ing it — Bnilding  of  Arsenal  railroad — Description  of  Fort  Armstrou;)^  averue — Rock 
Island  avenue— Main  avenue — DilUculty  of  inaintaiuing  regulations  controlliug  pub- 
lic ou  l^>ck  (bland  liridge — ElVect  upon  operations  at  arsenal  of  law  of  .(uly  12,  li^O, 
relating  to  unexpended  appropriations — Report  of  Lieut.  Charles  Shaler,  jr.,  npon 
the  ice-gorge  and  breaking  of  Sears's  dnm. 

Appks'KIX  C — Annual  report  of  prinoipal  operations  at  the  arsenal  iu  the  Tear  ending 
June  IMI,  1S74— Work  done  on  Shop  1) — InsuQloient  supplies  of  stone  received — .S'one 
piirchiibed  iu  open  market^ — Work  done  on  Sho|)  A — Sliop-Hxtures  for  Sho]i  C — Work 
done  on  .Shop  E — .Savitig  etlected  by  manufacture  of  iron-work  by  Ihiited  .States —  I 
Brn.iih-fonndery — Work  done  ou  post-building— Subaltern  officers'  quarters — Paving  | 
bu»enn-nt«  ot  .Shops  B  and  C — Improvement  of  grounds — Rock  Island  bridge; — Strike 
of  stone-cultfPs — Bad  olfect.s  of  law  prohibiting  expenditure  of  balance  of  appropria- 
ti"U8  remaining  on  hand  ul  close  of  year — Special  report  to  Chief  of  Ordnance  about 
strike  of  alon> -cutters. 

Appk.mmx  D — Annual  report  of  principal  operations  at  the  arsenal  for  the  year  ending  I 
June  'M,  187.0— Work  done  ou  .Shop  D — Saving  in  cost  of  roof-frame — Work  done  oaj 
Shop  A — Work  done  on  Shop  F — Found.itions  of  Shop  F — Excavations  for  same — DilH- 
onlfy  enconiitered  in  obtaining  salisf^ctory  foundation— Work  done  on  wator-pnwtir—  1 
Water  pipe  laid — Repairs  of  reservoir — Manufacture  of  wnter-plije — Filterinc-cisternn  j 
in  the  river — Roads  bnilt — Improveuient  of  groumla — Work  done  on  Rock  Island  1 
bridge— Difficulty  about  appropriation  for  same. 

Appknkix  E — Annual  ropoi-t  of  ]>rinuipal  0|ierations  at  the  arst^nul  for  the  year  ending  I 
June  'Ml,  Irti) — Work  done  on  SL:op  A— Saving eQected  by  not  contracting  brick- work, 
copi>ei-work,  iJir.o. — Wrjrk  done  on  Shop  F — Alteration  of  entablature- Mannfaetnro^ 
of  macliincry  for  transmitting  power  to  shops — Completion  of  work  prevented  by 
law  prohibiting  expenditure  of  balance  of  appropriations  remaining  on  hand  at  end 
of   year — Mannfiicture    of    wat^r-wlieeU- Selection    of   pattern — Improvement    ofl 
grouiuls — Care  and  preserra'iou  of  buildings — Description  of  iron  tence — Cost  of 
mvuie — Work  done  on  Rock  Ikl.and  bridge — Accident  to  draw — Bridge  slatisties. 

Ai'i'KNDlx  F — Copies  of  all  acts  of  Congress  making  appropriations  for  Rock  Island 
arsenal  from  la71  to  ll?7li. 

Appkni>ix  0 — Location  of  military  prison — Act  of  Congress  proposing  to  loonto  prison  j 
at  Rock  Island — Lett«r  of  Captain  Flagler  to  Chief  of  Ordnanen  stating  objections  ' 
to  location  of  prison  at  Rock  Island — Indorsement  of  Chief  of  Ordnunnt! — Letter  of  | 
Ailjntaut-Cienerul  of  the  Army  appoiuiiog  ineiobers  of  board  ou  i>rison — W.'vr  Depart- 
ment special  orders  mukiug  eliunge  in  board— .Mooting  of  board  — Letter  of  l.:.\ptain 
Flagler  lu  president  of  board  giving  reiksons  why  prison  should  not  be  located  at 
liock  Island — Extract  from  report  of  preliminary  board  of  otficers  to  select  site 
Uourd  dissolved  and  now  board  appointi-il — Act  of  Congress  locating  prison  at  Fort  j 
Licavcu  worth. 

This  cbaptcr  pives  an  account  of  tbc  prosecution  of  th«  work  of  con- 
8tructiii{j  llio  ar.sviial  and  armory  and  the  iinprovenient  of  the  island, 
from  the  lime  of  General  Rodman's  death  till  December,  1870.  It  also 
inclutiesau  account  of  the  conatniction  of  the  arsenal  wagou-bridge  to 
the  city  of  Moline,  known  as  the  Moline  bridge,  but  Rives  no  history  of 
the  J{ock  Ifihiud  Irndfco  and  the  water-power.  These  last  two  .subject* 
will  be  taken  up  in  separate  chapters  further  on,  viz,  Chapters  IX  and  X, 
respectively, 

I  was  placed  in  command  of  the  arsenal  by  the  following  order: 
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[Sp«di1  Ordon  No.  ISS.] 

(MTIUCT.) 

War  Depajitmxkt,  AixjcTANT-G'EjnsRAi.'s  OvncK, 

ITa/ihiiigloH,  June  15,  |i^7I, 
On  tlie  recommendntion  of  the  Chief  of  Ordnance,  Captxiu  L).  \V.  Flajfltr,  now  on 
(Inly  at  Rock  I»Iiind  anu-nal,  is  licrcby  nsaigoed  to  tbeconiuaiid  of  that  posit. 
By  order  of  the  Secretary  of  War. 

WILLIAM  D.  WHIPPLF,, 

Airutiint  Adjulanl-Omeral. 

The  progress  which  had  been  made  in  the  work  of  constructing  tho 
arsenal  prior  to  this  time  has  been  already  stated  in  Chapter  VII.  The 
vork  which  has  been  done  since  is  as  foIU)w8:  (See  map  ou  Plate  VI.) 

8hops  E,  I),  and  A  have  been  entirely  built. 

Shops  B  and  G  have  been  completed. 

Sliopa  F  and  G  have  been  begnn,  and  F  nearly  completed. 

Tlio  commanding  ollicer's  quarters  have  been  coiupleted. 

Three  other  stone  buildings,  (&,  c,  and  d,)  for  Biibaltera  officers'  qunr- 
terp,  have  been  built. 

The  soldiers' barracks,  one  jiost-building,  (for  main  guard-house,  flre- 
engiiie  house,  commissary  and  quartermaster  storehouses  and  ofbces,) 
and  one  powder-magazine  have  beeu  built. 

The  |)ump  house  for  tho  water-works,  tiie  entrance-gates  aud  guard* 
lioufe,  and  tho  post  ice-house  have  been  built. 

A  complete  system  of  sewers  for  the  shops  and  adjoining  buildings, 
and  sepal  ate  sewers  for  tho  barracks  and  the  row  of  otScers' quarters 
have  been  built. 

An  S  inch  water-main,  supplied  with  fire-plugs  and  branches  to  the 
buildiu^is,  has  been  laid  from  the  reservoir  around  tiie  site  of  the  shops, 
and  an  8-iiich  BU|)ply-main  to  the  proposetl  site  of  a  large  pump,  to  be 
driven  by  water-power,  near  the  water-power  dam. 

A  large  amount  of  work  has  been  done  in  the  construction  of  the 
rseiial  toads,  streets,  avenues,  and  system  of  railroads,  in  laying  stone 

ilks,  in  planting  trees,  and  iu  gr.idiug  and  improving  the  grounds. 
This  pai  t  of  the  work  is  rather  more  than  three-fourths  completed. 

The  Moliue  bridge  ha.s  beeu  built. 

A  full  history  of  the  construction  of  these  buildings  and  of  the  other 
work  done,  including  tho  work  ou  tho  water-|>ower  aud  the  Rock  Island 
bridge,  was  sout  to  the  Chief  of  Ordnance  each  year  in  the  annual  re- 
Itorts  of  the  principal  operations  at  the  arseual  I  torn  1S72  to  1870.  These 
reports*  are  copied  in  appendixes  to  this  chapter,  and  are  marked  "  A," 
"  B,"  "  C,"  "  D,"  and  "  E."' 

Following  is  a  condensed  statement  of  the  dates  at  or  between  which 
the  different  buildings  were  erected,  au<l  a  short  statement  or  descrip- 
tion of  the  other  woi  k  done,  except  that  on  the  water-power  and  liock 
Island  bridge,  a  separate  and  full  account  of  which  is  given  iu  Chapters 
IX  and  X.     (See  map  on  Plate  VI.) 

Shop  E  was  begun  in  1S71  and  liuisbed  in  1874.  Tho  two  cupola-fur- 
naces aud  other  foundery-fixtures,  and  the  blacksmiths'  forges,  chim- 
neys, steam  aud  power  hamiuers,  and  other  forge  shop  fixtures  were  put 
into  this  building  and  the  shop  titled  up  for  use  as  afouudery  and  forge- 
shop  in  1873  and  1874.  The  shop  has  been  in  full  use  in  manufuctunag 
the  roofs,  colutnns,  aud  all  the  iron  and  brass  work  used  in  construct- 
ing buildings  at  the  arsenal,  aud  in  mauufacturiog  stores  for  the  Ariuy 
since  1874. 

Shop  D  was  bsgan  in  1871  and  finished  in  1875. 

14  OUD 
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Shop  A  was  begun  iu  1873  and  fiuisbetl  in  1^70. 

Sbop  F  wasbeyuu  iu  1874  ami  is  now  nearly  completed.  The  walls 
are  completed,  tlie  iron  rooffranie  is  conipieted  and  put  up,  and  the 
doors,  window-frames,  and  sasbes  are  completed  and  ready  to  bo  put  iu. 
Alucb  of  tbe  filling  up  and  grading  required  around  tbo  building  hs 
been  done. 

Sbop  G  was  be{;:un  iu  187C.  The  excavations  for  tbe  foundations^ 
basement-story,  and  area  between  tlie  wings  of  this  building  have  bfeii 
made,  tbe  foundations  put  in,  and  a  part  of  tbe  area-walls  built.  Onl.'f 
tbe  small  ajtpropriation  of  $30,000  was  made  for  this  buibling. 

Sboji  15  was  begun  in  1S67,  and  was  completed  in  1.S72.  The  only  worh 
done  on  this  building  since  June,  1871,  (during  my  comtnaud,)  is  a^l 
follows:  The  i)aintiug  of  the  wood  and  iron  work,  the  j»aving  of  the, 
Imseuient,  tlie  construction  of  tbe  iron  stairways,  the  outside  stone  steps 
and  jtlatforms,  and  a  portion  of  tbe  area  wall  and  slopes;  the  grading! 
and  paving  of  the  area  between  the  wings,  and  the  grading  and  layingl 
of  walks  and  the  building  of  roads  arountl  the  building. 

Shoj)  (]  was  begun  in  1807  and  completed  in  1X73.     The  work  done 
on  this  building  piior  to  June,  1871,  consisted  iu  building  the  walls  and 
putting  up  the  iron  roof  frame.    The  boiler-house  and  chimney-stack 
were  added  to  this  shop  in  1872,  and  the  boilers,  steam-engine,  shop  ^ 
fixtures  and  machinery,  both  for  iron  and  wood  working,  were  put  iit| 
the  building  fully  fitted  up  and  made  ready  for  use  in  1872  and   1873,i 
It  has  been  in  full  use  in  preparing  the  wood  and  metal  work  ivquircill 
iu   the  construction  of  buildings,  iu   manufacturing  shop  Uxture«  and 
machinery,  and  in   fabricating  stores  for  the  Army  since  1873.    The 
shops  lor  leather  and  equipment  work,  and  repaiis  of  small-arma,  wet 
fitted  up  in  the  same  buihiing  iu  1875  and  1S7U. 

Tbe  commanding  oflicer's  quarters  were  begun  in  1870  and  finished  in' 
1871.     Prior  to  June,  1871,  the  walls  and  roof  of  this  building  had  be<Mi 
comjjleted,  and  the  interior  work  was  far  advanced.    The  grading,  lay- 
ing out  of  the  grounds,  and  i)lauting  of  young  trees  around  this  build- 
ing weie  done  in  the  sjtring  of  187U. 

The  two  sets  of  officers'  quarters  o  and  d  were  built  in  1871  and  1872,1 
and  the  set  b  was  built  in  1873  and  187-1.    The  trees  around  these  build- 
iuga  and  along  the  road  iu  front  of  them  were  plant«>d  in  187.3, 1874,  and 
1S75.    The  trees  and  hedge  along  tbe  road  iu  their  rear  were  planted 
iu  1876. 

Tbe  soldiers'  barracks  were  built  in  1873  and  1874.  The  trees  ia 
front  of  this  building  were  planted  in  1874. 

The  post  building,  containing  the  main  guard-house,  fire-engine  houses 
and  quartermaster  and  commissary  store-bouses  and  ofiices,  was  built 
in  1873  and  1874. 

The  powder-magazine  was  built  in  1872  and  1873. 

The  pump  house,  on  the  river-bank,  in  front  of  tbe  row  of  offlcefs*^ 
quarters,  was  built  in  1875,  and  tbe  steam  boiler  and  pumps  wore  put 
iu  it  iu  the  same  year. 

One  of  tbe  steam-pumjjs  was  manufactured  in  the  arsenal  shops. 

The  post  ice-house,  shown  on  the  map,  was  built  in  1871.  Tbe 
capacity  of  this  building  is  sufficient  for  tbe  probable  future  wants  of 
tbe  arsenal. 

The  entrance-gates  and  gnard-house,  at  the  intersection  of  Bock 
Island  and  Main  avenues,  were  built  in  1875. 

Tbe  Moliue  bridge  was  built  in  1872  and  1873,  and  a  full,  separate 
bistory  of  this  work  is  given  further  on  in  this  chapter.  j 
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TliP  linos  of  the  sewers  for  the  shops,  adjoining  bnilclings,  streets,  and 
aveiiaes,  itro  showu  on  the  map.    These  sewers  were  built  in  1871. 

The  lilies  of  the  water-mains  are  also  shown  on  the  map.  These  were 
laid  at  various  times  from  1872  to  ]87U,  aud  much  of  the  pipe  was  manu- 
factured in  the  arsenal  foundery. 

The  following  roads,  avenues,  and  streets  have  been  bnilt  during  the 
years  from  1871  to  1870:  Main  avenne,  from  the  point  where  it  is  inter- 
sected by  Second  street,  tn  the  ajjproach  to  the  bridge  to  Davenport; 
Kock  Island  aud  Fort  AriiistroiiK  avenues;  West  avenue,  from  Main 
avenue  nearly  to  its  .south  enil ;  East  avenue;  North  avenue;  the  west 
half  ot  South  avenue,  and  First  and  Second  streets.  These  streets  and 
venues  are  graded,  theu  covered  with  from  It)  to  14  inches  of  tinely- 
broken  rock,  and  then  6  inches  of  gravel.  Where  grades  require  it, 
they  have  paved  gutters  at  the  sidts.  The  total  length  of  these  uve- 
Fnues  and  streets  built  is  3J  miles. 

The  aisenal  railroad,  from  its  junction  with  the  track  of  the  Chicago^ 
Rock  Island  and  Pacillc  Itallroad  to  the  ])rolongation  of  the  line  of 
South  avenne,  and  along  that  line  and  along  South  avenue,  and  the 
railroad  embankment  in  the  river  at  the  jnnc:tion  df  the  two  tracks,  wern 
bnilt  in  1.S72.  This  is  the  only  arsenal  railroad  now  built,  except  some 
sidings  along  South  avenue. 

The  grounds  at  the  west  end  of  the  island  were  graded  and  the  trees 
there  were  planted  in  1875. 

The  treesalong  both  sides  ofMain  avenne,  from  the  entrance-gates  east- 
ward to  the  foot  of  the  high  grounds,  were  planted  in  187G;  those  around 
Shop  B  were  jilanted  in  1871 ;  those  around  Shop  A  in  1875,  and  those 
around  Shops  U  and  i)  in  lS7t). 

The  road  in  front  of  the  row  of  officers'  quarters  was  built  in  1873  and 
1874,  and  the  one  in  the  rear  of  the  same  in  1870. 

Tlie  stone  walk  along  the  front  of  the  row  of  officers'  quarters  and 
that  along  West  avenue  to  the  shops  were  laid  in  1873  and  1874.  The 
walks  alting  the  east  side  of  Kock  Island  avenue  and  along  the  north 
hide  of  Mam  avenue  wexe  laid  iu  1875  and  1870. 

Besides  tbe.se,  stone  walks  have  been  laid  along  First  and  Second 
streets,  and  the  necessary  walks  in  front  of  and  around  Shops  A,  B,  0, 
and  D.    These  are  the  only  walks  that  have  been  laid.    Their  total 

ngth  is  3  miles. 

The  iron  fence  in  front  of  the  row  of  officers'  quarters  was  built  ia 
1876. 

The  grading,  paving,  laying  of  walks,  and  similar  work  around  the 
shops  {not  noliceil  here)  was  done  generally  in  the  years  in  which  the 
shops  were  finished. 

A  full  history  aud  description  of  all  the  foregoing  work  is  given  in 
the  annual  reports  for  the  years  in  which  the  work  was  done,  which 
are  appended  to  this  chapter. 

The  following  is  a  statement  of  all  the  appropi:iations  and  expendi- 
taren  for  the  arsenal  from  1871  to  1870,  during  whiuh  time  the  fore- 
going work  was  performed : 
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t^mdi  appropriated  for,  received,  and  expended  at  Bock  Island  arsenal  from  June  X,  1871, 

to  December  31, 1876.  r 


a 

Act*  of  CooKren  ap- 
proved—* 

1 

a 

D 

1 

Amoanta  reoelTed. 

t 

^ 

1 
1 

^ 

1818 

March  3, 1871 

«W)8,000  Ofl 
758,000  110 
S.M,  1<  0  00 
400,  l.V)  00 
.W.I,  500  00 
136,000  00 

1680,000  00 
771,  690  43 
574,  lUO  00 
444,  1,W  00' 
875,500  00 
108,000  00 

tISl  JO 

tl,353  32 

1, 143  as 

(689,504  83 

1873 

J11D6  10,  I67S.... ......... 

778,833  68 

1874 

March  3, 18T3 

574, 100  00 

1875 

June  83, 1874 

444,  l.'iO  00 

1876      .     . 

March  3, 1875 

875  ISOO  00 

ToDeo.  31. 1877 

Jul;  31, 1876 

108,000  00 

Amonnt  on  hand  May  31, 
1871 

8,839,750  00 

8,  861,  440  43 

151  SO 

8,496  57 

8,864,088  SO 
99,130  69 

lotal 

^1,963,819  l!l 



*  The  several  acta  of  CooKreaa  referred  to  here  are  copied  In  Appendix  F  to  tbia  Chapter. 


1 

£ipeodltUT«a. 

M 

r 

In 

c  B  * 

E?5 

1 

1 

«    0 

H 

■8SI 

g  =  l 

1 

•Fane  1  intTdde 
30,  1871 

i](,     

f.-j4,  37P  70 
4M,  Mi  ai 
634,  4:18  <!a 
MK,  IP7  aft 
411,  S7i  70 
347,  •>D  S4 

iia.aii  g] 

a,  475,  75S  30 

tn,  W.'i  08 
IHl,  13fi  ID 
lOG.Gin  59 
11,  (I4.'i  05 
Bl,  Has  ,19 
10.  .Ml   W 
4,404  61 

351,  SI  1  47 

'(isi'so 

»6,'o6i>  00 



170  344  7il 

"iSfti 

415'4  ]0<i  SO 

1873 

1874 

do 

ilo 

13.730  n 

4,  07  J  tit 

18,  4^fl  fi5 

9P.  ft-S  B3 

1?,  M«  S5 

73:t,  f'4S  B7 

187* 

1876 

To  Dec  31,  ltl75 

do 

.do........ 

do 

Aninittit  on  hand  Decom- 
bep  31,leJil 

44n.3!)0  IS 
3(17.607  06 
);t^  445  0^ 

m,  ma  r>i 

3D, 151  50 

3,919,117  78 
41  tot  41 

OntsUtidlni;      indi^btnl- 
DiMU  DectBibcr  UI,  1*56 

OutntnndlnR      tiir!p1ili!d> 
litr*#i  In^nri^d  prior  to 
June  I,  \tfjl,  litid  paid 
aftiT  thiLt  date,  to  bo 
di'ducled ...,,, 

Total  cnst  qf  work 
done  from  Juni^  1, 
1871,  III  Duceinber 
31,11*1(1 

ia,on7  05 

l,34,n  SI 

a,  063,  ai9  19 

13  443  S18 

2,  4^,  B5a  33 

351,  aiL  47 
3.01X1  00 

63,344  74 

3,903^408  56 
33,899  11 

3,  457,  Q.'a  Si 

3(8,811  47 

E3,344  74 

2,E«9,SQg  4S 
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HtcapituUtlUm  of  owl  q^  vmrk  done  at  Bock  Iftand  arienal/rom  1H*K1  to  187fi. 


ToUl  . 


'Intan.. 


I 


Conntniot  Ion 

of  buililiiii^ji 

and  other 

arMunl  work. 


1X11,384  73 

I.H.Vi.  «5  l« 
9,  «:■?.  0X3  a* 


i.  Hi,  7U3  M 


Rnck  I*!llD(1 
nilcrpower, 


HM.  50«  3.1 


Hock  iDland 
bridi^e. 


ToUL 


I     fwi.iwi  7a 

t«,  M<  33      a,  ;iiiM  nun  :» 

63. 34<  74       2,  il.D,  JOB  4-| 


7G,  009  07  I    S,  403,  MO  «T 


Papers.  correspondenM,  an<l  facta  relating  to  the  foregoing  worh,  which  have 
fuit  been  included  in  annual  rc]turtK ;  crplunution  of  map  on  Piute  VI; 
titcn  and  planx  adopted  for  rarioitu  buildings  shown  thereon,  and  oilier 
history  of  Rock  Inland  ansenal  between  June,  1871,  and  December^  187(i. 

POWDER-MAGAZINE. 

Tbere  is  shown  on  the  map  on  Platp  VI  only  one  complete  magazine, 
-This  is  tbti  one  built  in  1872  and  1873.  The  site  of  this  buildint;  was 
seli-iteil  whili"  tbeCliitf  of  Oniiiance  (Oeneral  Oyer)  was  at  tlie  arsenal 
in  Oetolier,  1871,  and  its  location  is  i)art  of  a  general  plan  for  other 
uiajjazinea  and  laboratoryhnildings,  which  was  fully  discussed  and 
appmved  by  the  Chief  of  Ordnance  at  that  time. 

There  are  shuwu,  near  the  completed  uiajjazine,  two  other  similar 
magazines.  These  and  the  one  built  are  intended  (or  the  storage  of 
fixed  ammunition  only,  and  as  many  can  and  should  be  erected  at  this 
point  as  the  wants  ol  the  arsenal  may  deuiiiiid.  It  is  thought  that  two- 
more  like  the  one  already  built  will  be  sudicieut.  From  these  n)»gtt- 
zines  a  road  is  already  built  northward  to  Main  avenue,  and  where  this 
road  crosses  the  arsenal  railroad  a  side  track  is  to  be  provided  where 
cars  can  be  loade<l  with  ammunition. 

On  u  high  ridge  of  ground  near  the  south  end  of  West  avenue  is 
shown  site  tor  the  laboratories.  These  are  to  be  connected  with  the 
ammunition' magazines  by  a  good  roail  separated  from  the  other  busi- 
ness ot  the  arsenal.  None  of  the  laboratories  have  been  built;  but 
there  are  now  at  this  point  two  temporary  woo<leu  buildings,  erected  in 
1874,  in  which  the  limited  amount  of  laboratury-work  re(piired  at  tho 
ar.sen:d  thus  far  has  been  performed.  Tho  laboratory-buildings  should 
be  light  wiiodcu  structures  with  iron  frames,  like  those  at  the  Frankfort 
arsenal,  and  of  such  capacity  and  uumlier  as  the  wants  of  the  arsenal 
shall  ilemaisd.  They  would  be  used  fur  /jt/if/ammunition  only,  and  tho 
limited  amount  of  power  retpiired  can  be  .supplied  by  one  wire-ropo 
running  from  the  upper  story  of  Simp  A.  The  artillery  jirojcetiles  are 
to  be  last  in  the  ansenal  foumlery,  (Shop  F.)  and  the  projectdes,  bullets, 
cartridge-cases,  and  other  materials  rcqniriMl  at  the  laborutorics  (except 
powd<-r  and  faxes)  are  to  be  prepared  in  Shoii  A  and  hauled  to  tho  hib- 
oratories  via  West  avenue. 

It  is  not  intended  that  any  considerable  amount  of  powder  will  ever 
bo  st<jred  .it  the  arsenal.  Safety  demands  that  it  should  be  storeil  at 
the  powdiT-depot.  There  nro  shown  two  small  jtowder  mag;izines, 
widely  separated  from  the  other  buildings  anil  from  each  other,  and 
located  in  open  spaces  in  the  woods  on  the  high  ground  south  of  .Main 
avenue  toward  the  east  end  of  the  island.  Tho  estinnUed  capacity 
required  for  these  magazines  is  about  l,2(iO  bairels  each.  At  times 
wheu  the  arsenal  us  in  full  operation  it  should  be  supplied  with  a  powder- 
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barge  of  nbont  1,000  barrels  capacity,  manned  or  guarded  by  a  detach- 
ment of  onlistc«l  men,  to  lie  towed  between  tlie  jjowder-depot  near  Saint 
Lonis  and  tlie  excellent  landing  on  Beuiiani's  Island,  near  tlie  east  end^H 
of  the  island,  (see  nuijiou  I'late  VI,)  and  from  there  the  cargoes  to  bo^H 
hauled  to  the  powdermagazines.  Powder  received  in  cars  would  Ik? 
ran  to  a  siding  east  of  East  avenue,  and  from  theie  hanled  to  the  mag- 
ajsines.  The  jiowder  would  be  hanled  front  the  magaiiiites  to  the  labo- 
ratories in  covered  carts  via  the  road  aloug  the  south  sboro  of  the 
island. 

These  jtlans  embrace  full  facilities  for  all  the  laboratory- work  that 
can  ever  bo  required,  jirevent  the  necessity  for  hauling  or  handling  any 
powder  in  the  vicinity  of  the  important  buildings,  ami  locate  all  the 
buildings  with  the  utmost  convenience  compatible  with  the  necessary 
safety. 

This  general  plan  was  examined  and  approved  by  the  Chief  of  Ord- 
nance, in  connection  with  the  selection  of  a  site  for  the  one  magazine 
to  be  bnilt,  while  he  was  at  the  arsenal  in  the  fall  of  1871.  It  has  been 
shown  on  most  of  the  niaps  at  the  arsenal  made  since  that  time;  b\ft, 
as  it  has  never  been  the  subject  of  any  official  correspondence,  it  is 
deemed  important  that  it  should  be  explained  and  recorded  here. 

SITE  SELECTED  FOE  SUBALTERN  OFFICERS'  QUARTERS. 

The  site  selected  for  these  buildings  is  shown  on  the  map  on  Plate  Vf. 
The  six  buildings  between  East  and  West  avenues  are  placed  in  pairs, 
with  wide  intervals  between  the  pairs,  in  order  that,  if  the  wants  of  the 
arsenal  should  in  the  future  demand  it,  additional  quarters  may  be 
placed  in  these  intervals.  It  was  thought  that  the  line  was  long  enough 
to  furnish  room  for  all  the  quarters  that  might  over  be  required.* 

It  will  be  observed  that  this  row  of  quarters  is  not  parallel  or  per- 
pendi(;alar  .to  any  of  the  other  lines  of  construction  followed  at  the 
arsenal. 

1  have  never  known  what  were  General  Rodman's  plana  respectinjf 
sites  for  the  quarters.  When  the  sites  for  the  shops  were  fixed  it  was 
intended  that  the  oflicers'  quarters  should  be  placed  fronting  West 
avenue,  in  a  row  along  the  east  side  of  that  avenue;  and  I  rlo  not  know 
that  he  changed  his  views  respecting  this.  During  General  i4(id  man's  ill- 
ness in  the  spring  of  1871  0.i|>taiu  Coinly,  while  iu  charge  of  the  arsenal, 
prepared  plans  for  two  sets  of  quarters,  and  sent  them  to  the  Ordnance 
Office,  and  recommended  that  they  be  placed  nearly  on  the  ground 
Htibseqnently  selected,  but  on  a  line  perpendicular  to  West  avenue. 
The  {jliiefof  Ordnance,  Brig.  Gen.  A.  B.  Dyer,  did  not  object  to  the  sito 
bat  thought  that,  if  it  were  selected,  the  buildings  should  be  placed  iti  a 
row  perpendicular  to  West  avenue.  When  I  was  assigned  to  the  coiu- 
mand  of  the  arsenal  thesitebad  not  yet  been  selected.  The  one  tinally 
chosen,  on  the  crest  of  the  high  gi'ound  fronting  and  overlooking  the 
river,  was  certainly  the  best  and  most  suitable  one.  The  line  of  the 
crest  of  this  high  ground  is  not  perpendicular  to  the  avenues;  and  if  a 
perpendicular  line  had  been  followed,  (which  in  .some  respects  was  very 
«lesiralile.)  it  would  have  thrown  the  buildings  at  one  en<l  ot  the  line 
down  into  the  bottom  laiul,  or  those  at  the  other  eml  back  behind  the 
Iiigh  ground,  cutting  them  oft'  from  a  view  of  the  river.  This  matter 
WHS  tlie  subject  of  a  good  deal  of  discussion.    The  approval  of  the 

*  If  the  nrxdnal  were  complnled  aud  DMvsxil,;  ahoiild   oonipel   i(«  Dse  to  iti>  Mi 
cntiNcity,  I  Uolievn  tliiit  the  ojierutions  would  bo  of  auob  oiDBuitude  as  tu  demituii  lh«l 
aervievH  of  from  tiftcou  to  tweuty  oSlcent. 
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Rock  liliiiiil  l>Tuljj<"  rdnnrclin^  Rock  Island  anil  Davenport,  ami  yon  will  plooso  acloct 
a»ili>  for  it  lU'L-oriliiigly,  hikI  ^;ivc^  ycmr  viowm  for  iiiiil  against  8ii(:li  a  locution." 

The  BPConnmiiylii;;  ump  (iliows  ulso  tlio  lot'lition  of  tlio  b.iiTuckB  iiml  staMea.  Tbe 
eOlcirnl  iwrvicc  of  tTie  lirp-«iigin«  ri'ipiiriMt  tliiit  it  be  kept  iiHur  to  both  the  biiiTouks 
•nd  the  alablea.  Tho  situ  propiMo<l  in  in  Iiarnioiiy  witU  th«  arrnii^i.Mnent  of  other 
buililiii);r<,  Hnd  i.s  the  only  unitnble  sito  that  is  nu:irenoD);1i  to  the  biilldiims  nii^'itionud. 

Tho  (Ictachinent  of  onliiuiioi*,  ami  the  horse«  for  liiiiiliri>;  the  •■ngiiio,  uru  r<M|uired 
for  th«^  service  of  the  en(;im'.  If  the  imikmu'-Immso  in  too  fur  from  the  liarraiks  ivnd 
MlMbU'w,  the  value  of  the  eiijjine  isalw»\9iliiiiiiiiihi'd,  and  woiiM  KOiiiftimio  I)'  "Miliroly 
destroyed.  The  iocouvoniencearisiiij;  from  widely  separating  the  barruukiiuutl  ;;uarj- 
hoHBe  Ih  as  apparent,  thonch  not  bo  ini|>ortant 

All  iniporlaut  part  of  the  dnty  of  the  f;nard  is  to  maintain  order  and  (llcipline  in 
tbe  barracks.  From  tho  aite  i)r"posiMl  thiw  ean  bo  done  by  tho  main  ijuardi.  From 
any  other  available  !>ite  a  aeparate  Kiian),  nt  a  iiun-couuniMioned  olIiQer  and  three  niun, 
would  generally  have  to  be  kept  at  (he  liarraoks. 

For  eonveuieuce  in  feedin;;  the  gnard  and  prisoners,  the  eajiy  arrest  and  cnnfiue- 
inent  of  men,  and  the  .snpervi.tiou  ol  the  oUicer  of  the  ilay,  nheu  not  required  to  iil4iy 
nt  niiiht  at  the  gnard-houHO,  uakes  it  desirable  and  im{iortaDt  that  tbe  buildingn, 
gbonld  be  near  tbe  barracks. 

Many  of  tho  aaoie  reaHoua  for  Tdaring  thn  Imilding  near  the  barracks  bold  good 
in  respect  to  the  commissary  and  qnarlermiiMter'K  »-t<ire-honse.s. 

If  the  Department  still  itesire.><  that  the  linihling  be  placed  on  Main  avenno,  be- 
tween the  shops  and  the  city  of  Rock  Txland,  tlie  best  s  to  for  it.  ami  the  only  ono 
suitable,  Id  the  one  marked  "  C"  This  .site  is  aliont  2,.')t,'0  feet — nearly  i  mile — I'jirtbcr 
{rom  tlin  barracks  and  stable  than  the  other  one  proposed.  The  only  olijeotion  to  it  is 
ita  i^at  inconvenience.  If  it  were  selected,  I  think  that  then  the  olHce  ought  cer- 
tainly to  bo  located  at  the  point  marked  "  F."  Tho  only  advantage  of  thU  arrange- 
ment would  be  that  the  symmetry  of  arrangement  of  buildings  and  good  appearance 
vf  tbe  arsenal  would  be  thereby  greatly  pronioted,  and  on  this  account  it  would  be 
Tery  gratifying  to  nie  to  build  accordingly.  Tho  inconvenience  of  tho  arrangement  ia, 
lionevcr.  so  considerable  thai  I  am  unwilling  to  recommend  if.  It  is  presumed  that  a 
principal  reason  for  recommending  that  the  b  didiiig  bo  place<l  between  ihe  shops  and 
the  Rock  Island  bridge  is  because  it  is  generally  lutvisable  that  the  guard-bouse  be 
between  tho  entrance  and  the  other  arsenal  buildings.  This  reason  dova  not  bold 
good  in  this  case. 

There  are  three  principal  approaches  to  the  arsenal,  viz,  via  the  bridges  from  Moline, 
Rock  Ulnnd,  and  Davenport,  and  there  will  be.  eventually,  auothir,  fr  >m  tho  wharf. 
When  visitors  have  crossed  there,  there  are  a  great  many  ro.ids  open  to  them,  and  thoy 
approavh  the  shops  and  other  buildings  from  all  directions,  and  by  as  m.iuy  as  a  dozuit 
dilferent  road-i,  streets,  and  avenues.  Only  loaded  teams  are  con  Sued  to  the  avenues. 
The  miiiu  gnanl-house  must  be  located  near  th^  ]irineipal  bnildiogs,  and  not  only  fur- 
nish Sentinels  for  tho  buildings  and  groumls  a<IJ  le.ent,  but,  at  timc-i,  watehinL-ii  and  de- 
tached gourds  for  distant  pans  of  the  inland.  The  use  of  the  lower  end  of  thi>  island 
by  the  publjo  renders  it  necessary  tlwt  a  fence  be  bnilt  along  the  east  side  of  Rock 
Island  iiveiine  to  Main  avenue,  nud  then  ;e  directly  to  tho  river  bank,  as  shown  by  a 
red  dotted  line  on  the  map,  with  entrance-gites  whcro  it  crosses  Main  avenue.  All 
persons  approaching  from  Rock  Island  and  Da<ciipnrt  must  then  pa-is  through  these 
gat««.  It  was  partly  fi^r  this  purpose  that  Main,  Fort  Armstrong,  a<  <1  Rock  Island 
•veuues  were  planned  as  they  are,  and  tbi>  plan  was  approved  last  year.  A  small  en- 
trance guard-house,  marked  '•  K,"  should  then  bo  placed  at  the  gates,  wth  two  rooms 
for  temporary  conliiiemciit  of  persons  arrea  ed  in  iho  euforccnent  uf  regnlations  of  the 
bridges.  At  this  guard-house  would  be  kept  a  guard  of  one  uon-coiumissioiied  offlcoc 
and  three  men. 

I  have  eiuleavoro<l  to  state  fnlly  and  o^refnlly  everything  relating  to  this  siibjeot, 
and  particularly  to  state  fully  every  objection  to  the  site  for  guard-bouse,  &c.,  sng- 
geeled  in  your  letter,  in  order  that,  if  my  judgiiient  is  not  concurred  in,  )"ii  may  bo 
•ure  thai  no  objections  wilh  which  you  are  unacquainted  will  appear  here.ifter. 

Respecting  the  building  itself  I  have  to  state  that  it  has  been  planned  with  refer- 
ence to  the  future  of  the  arsenal,  lu  tho  future,  and  particularly  in  lime  of  war,  a 
garrison  of  'MO  men  will  (irobably  be  kept  at  tbe  arsenal.  The  barracks  have  been 
uilt  f<ir  tliat  iinmlicr  uf  ni>  n.  At  such  times  tlie-maiu  guard  svouM  be  u  lurga  one, 
and  the  otUeer  of  the  ilay  or  gii.ird  would  be  rei|mred  to  spend  the  night  at  tho  ^itard- 
lioUHe,  and  a  room  has  been  (irovided  for  that  pii  pose. 

Tho  walls  of  the  building  are  to  be  of  stone,  heavy  range  rubble,  with  nnt-stouo 
entablature,  cups,  sills,  walerlalde,  and  jamb-stones.  I'he  inlastersare  to  b.>  of  ashlar. 
Tbe  aruliitecture  is  very  nearly  the  same  as  that  uf  the  sliops,  though  1  have  been 
forced  lo  ro<luce  greatly  the  cornice  and  architrave,  and  oxpungu  lu  utUer  parta  of  the 
building,  to  bring  its  cost  within  the  appropriation. 

A  cellar  (not  shown  in  the  drawings)  lor  coinmissary-stores  is  to  be  placed  auder  tho 
couiuiissaiy  and  quartermasters  wing  of  the  bui:diug. 
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The  prison-ToomB  nro  to  bo  warmed  by  ■warm  air  from  the  ffnard-ronra  pan 
thruii^li  a  ^nitiiit;  near  tlu-  coiliii);,  and  vciitilatorH  ootiiiiiiMiiflatin;;  with  tliin«  in  the 
ohiuinoy  oarry  ci>Kl  and  foul  air  from  the  tlmirs.  A  croNssectioii  ami  idovull'iii  of  pri^on- 
rouiMS  in  iiiulosod.  I  have  taken  some  painx  to  carry  the  oliimnuy-lltiRS  np  in  tUt^  walls 
of  the  hoi«e-t4>w<ira,  to  increase  tlia  circulation  of  air  throujjh  the  towers  and  to  aft'ord 
warmth  to  aid  in  thawinj;  ice  oil'  hone  in  winter. 
Very  respectfully,  your  obcdt.  servant, 

D.  W.  FLAGLER, 
CapUtin  of  Ordnanef,  Bvt.  IMuL  Colonel,  U.  S,  A.,  CommaitdiHff. 

For  (lrawing:9  transmitted,  see  Nos.  381,  382,  383,  and  38#,  Orduance  I 
Ofllce  and  Kock  Lslaiid  flies. 
Tlio  following  reply  was  received  thereto : 

Ordnakce  Office,  War  Dkpartment, 

Jl'aahiny'.un,  Julij  'i,  lt^3, 
COMMAXWXr.  Offickr, 

Itofk  Inland  Arnmal,  Sock  Island,  Tilt.: 
Sir:  I  am  iimtrunied  by  the  Chief  of  Ordnance  to  inform  yon  that  the  Secretary  of  1 
War  hax  a|i|irove1  the  plans  for  the  new  ^uard  anil  en);ine  house  us  nubiniited  by  yon, 
bnt  directs  tbat  tliey  gliall  lie  so  uioditio<l  us  to  place  on  the  llrat  floor  u  bath-rooui  and 
wuter-closut  for  the  use  of  the  guard  anil  prisoners;  a  water-closet  for  the  use  of  the 
watchmen  and  men  employed  for  the  service  of  the  steani-cntjine;  hoistiii);  and  beat- 
ing apparatus  complete,  (for  which  you  do  not  seem  to  have  estimated  ;)  a  wati-r-closBt 
on  the  M  Uiior  for  the  use  of  ofllcers;  and  gas-pipo8  to  be  put  iu  the  walls  to  which 
fixtures  can  hereafter  bo  altachi'ii. 

Tlie  appriipiiatinn  of  J\J7..'iii((  must  not  l>e  exceeded  in  making  the  building  thus  com- 
plete. The  liuilding  will  be  looat<-d  on  the  Main  avenue  at  a  point  designated  on  tbo 
tracing  of  the  arsenal  (marked  "Rook  Island  Arseool,  No.  344")  aent  with  yonr  latter 
of  May  17,  lf<73,  as"C." 

The  approved  plans  herewith  returned  to  yoa  will  be  sent  back  to  this  office  as  soon 
as  tracii  ga  thereof  have  been  made  br  you. 
Respectfully,  your  obedient  servant, 

S,  C.  LYKdRM, 
Capl.  of  Ordnance,  rhncipal  AaautaHt. 

The  following  reply  thereto  was  sent; 

Rock  Islakd  Arsenai,,  Ii.i^., 

Juts  l«,  l«73. 
The  CniKif  of  Ordxavce, 

U.  S.  Jroii/,  na»liinglon,  D,  C. : 
Sir:  I  have  the  honor  to  return  herewith  drawings  of  a  new  fire-engine  bonse, 
gnard-honse,  and  oominisHary  and  (|uarlerinaster's  olllces  and  s(ore-hou»e>«,  to  be  bitill 
at  thia  aiseual,  with  arrangement  and  location  of  bath-room  and  water-clubets  mutked 
thereon. 

The  heating-apparatus  designed  for  this  building  consists  of  large  ooal-stoves,  to  b<> 
taken  from  teuiporary  buildings  uo  lunger  requinnl.  The  arrangement  of  siuok>.--l]iic«. 
chimneys,  and  ventilators  is  vhowu  on  drawings,  and  mentioned  iu  my  letter  of  May 
17,  lt^3.     Kstimates  for  these  are  included  in  brick-work. 

An  estimate  for  sewer  and  water  pipe  to  this  building,  rendered  necessary  by  the  in- 
troducrioii  of  water-i-losotH,  will  be  iucluiled  in  aiinnal  estimate  for  next  year. 

Water-pipes,  to  be  safi?  froin  frost,  must,  at  this  poet,  be  laid  six  feet  ouder  gronnd. 
The  excavation  is  nearly  all  iu  rock,  and  exteusive. 

Altoralioiis  iu  red  ink,  showing  looatlon  of  batb-rouiu,  water-clowts,  sink,  and  sewcr- 
pipe,  were  mode  July  11,  1873,  authorized  by  letter  of  Chief  of  Orduance,  ilated  July 
3,  IB73. 

Very  respectfnlly,  your  obedt.  servant, 

D.  W.   FLAGLER. 
Captain  of  Ordnance,  Btt.  LUsul.  Col.,  U.  S.  A,,  Comdg. 

Tbe  wnll.s  of  tliis  building  and  of  one  of  the  sets  of  subaltern  ofHrcrs' 
quarters  (marked  "&"on  map)  are  builtof  stone  obtained  from  iinnrrie.H 
at  Anaiiiosa,  Iowa.  Tbe  stone  is  e.xfellcnt  in  quality,  dnrability,  and 
appt'arani:e;  but  the  fajiacity  of  the  quarries  at  Aiiaiiiosa  and  lacilitie-* 
for  transportation  were  rather  limited  at  the  time  these  biiildiu^rs  were 
erected,  and  mneli  difficulty  was  experienced  iu  procuring  the  stone  iih 
rapidly  as  required. 
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The  contract  for  the  ruliblp  and  pihister  blocks  was  awarded  to  Mar- 
tin Ilfisi'.v,  of  ATiainosii,  Iowa.  Tbe  quarry  from  whieli  the  stone  Wrts 
taken  is  known  as  ibe  Iowa  Stale  unarries.  The  stone  was  quarried  by 
tbe  con\  icts  conllneil  in  llie  penitentiary  at  Anaiuosa.  Tbe  price  of  tbe 
stone  delivered  on  cars  at  tlie  arsenal  was  $8  piMcubioyard. 

Tbe  dimension  «tone  was  ordered  from  .J.  A.  Gran,  of  Anatnosa,  lowft. 

Tlie  price  was  $12.40  per  cubic  yanl  delivered  on  cars  at  tbe  arsenal. 
Botb  of  the  contractors  were  slow  iu  furuisbing  tbe  stone  of  tbe  quality 
and  iu  quantities  as  agreed  upon.  They  bad  considerable  dilbculiy  in 
obtaining  trau8|iortatiou,  and  wben  obtained  it  was  very  costl\.  W'beii 
tbe  contracts  were  first  nuide,  tbe  Davenport  and  Saint  Paul  Railroad 
Company  bad  an  arrangement  with  tbe  Chicago,  Rock  Island  and  I'acitic 
Raili-oad  Company,  by  which  tbe  cars  of  tbe  foruuT  were  run  to  Daven- 
port over  the  tra<k  of  the  latter  road  from  a  point  a  few  miles  from 
Daven))nrt;  but  before  all  the  stoue  was  delivered  the  connection  be- 
tween the  two  roads  was  broken  up,  and  the  Davenport  and  Saint  Paul 
Railroad  Company  ran  its  trains  to  a  station  called  Duck  Crock,  about 
five  miles  from  the  arsenal,  and  from  this  time  all  stoin*  was  transported 
by  teams  from  the  terminus  of  the  road  to  the  arsenal.  This  arrniige- 
uient  was  expensive  Hutl  nnsatistactory.  Tlie  contractors  claim  that 
tbey  lost  money.  It  is  highly  probable  that  they  did  not  make  any 
profit.  A  man  had  to  be  kept  constantly  at  tbe  quarries  to  inspect  the 
8tone  and  urge  shipments. 

THE     AESENAL    RALLROADS,    MAIN,    KOCK    ISLAND,    AND    FORT    ARM- 
STRONG   AVENUES. 

The  plans  for  tbese  were  made  in  the  winter  of  1871  and  1872,  and 
were  appioved  by  tbe  Chief  of  Oriinance  while  I  was  iu  Washingtou 
during  the  satne  winter.  As  tbese  plans  were  exi)lained  ami  discussed 
verbally  oidy,  there  is  notliing  on  record  respecting  them  except  the 
map.  (The  only  part  of  Main  avenue  referred  to  hero  is  tbe  pait  lying 
west  of  the  arsenal  shops.  The  part  lying  east  of  the  shops  was  built 
Bome  years  before.) 

I  do  not  know  and  do  not  think  that  any  location  for  Main  avenue  or 
tbe  arsenal  railroad  had  been  delinitely  fixed  u[»on  prior  to  this  time.  I 
found  at  the  arsenal  several  raajts  on  which  the  avenue,  or  more  gener- 
ally only  the  eastern  |)art  of  it,  was  located  in  difterent  jilaces.  The 
timlier  liad  been  cut  away  and  some  work  done  on  one  of  these  routes, 
bnt  when  it  became  necessary  to  connect  this  route  with  plans  for  the 
ndlroad  and  avenues  to  the  bridges  to  Rock  Island  and  Davenport,  it 
was  nearly  impracticable.  The  route  for  the  arsenal  railroad,  shown  on 
the  old  maj),  was  to  have  it  curve  to  the  north  and  connect  with  the 
track  of  the  Chicago,  Rock  Island  and  Pacific  Railroad  near  the  end  of 
the  bridge  over  the  main  channel.  The  olijectious  to  this  jtlan  were 
serious.  Most  of  the  railroad  business  with  the  arsenal  is  from  the 
south  or  Illinois  side.  Trains  from  tbe  Illinois  side  would  have  to  run 
over  the  switch,  stop  and  back,  to  get  on  to  the  arsenal  track;  and 
this  stopping  and  backing  woubl  be  over  the  island  approach  to  the 
bridge,  on  tlie  bridge,  and,  worst  of  all,  on  the  draw  of  the  bridge. 
For  safety  as  wdl  as  convenience,  it  was  necessary  to  avoid  this. 
Curelul  surveys*  were  made  to  ascertain  whether  the  switch  might  be 
placed  far  enough  south  of  the  end  of  the  bridge  and  draw  to  leave  room 
for  trains  to  get  on  the  arsenal  track  without  running  onto  tbe  draw. 

•Tliese  snrveys,  »n<J  tbe  otlier  snrveyn  required  for  tbe  railroad  and  nvpunes,  were 
lDiid«  liy  Lieut.  Charles  Sliiiler,  Ordiiaiive  ljti|iurtuieut,  and  I  um  mncU  indolitcd  to 
this  officer  for  aaaitttauue  iu  uiukin<;  ]<laus  fur  thiai  work. 
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Tins  was  hardly  practicahle,  and  in  any  case  gave  a  sliarp  cnrve  to  the 
railroad,  and  threw  the  track  far  over  into  the  losr  (jrouud  near  the  south 
cliannel.  It  also  cnt  ofiF  all  ))racticable  routes  for  au  avenue  to  Hock 
Island  (-'ity,  t-xcept  the  long  route  around  by  Fort  Armstrong  past  the 
entrance  to  the  bridjre  to  Davenport.  By  turninjr  the  switch  the  other 
way,  as  it  is  now  built,  a  heavy  additional  expense  had  to  be  incurred 
for  bnihlin^x  the  railroadeinbankiuent  into  the  south  channel,  but  all 
the  diUicultiea  described  above  were  avoided.  The  railroad  was  brought 
by  an  easy  curve  to  the  i)rolonjjed  line  of  South  avenue  and  located  ou 
that  line.  Tlie  most  important  consideration  was,  that  this  arrany;eioeut 
perniilted  the  extensiou  of  Main  avenue  in  a  straight  line  down  through 
the  island  without  any  railroad-crossings,  gave  uu  excellent  and  easy 
avenue  to  Rock  island,  also  without  railroad  crossing;  made  both  these 
avenues  the  handsome  addition  to  the  arsenal  that  they  are,  and  gave 
a  fine  and  rather  imposing  view  np  Maiu  avenue  from  the  cars  ou  the 
Chicago,  Itiick  Island  and  Pacific  Kailroad. 

The  earl.v  maps  of  the  arsenal  locate  the  Arsenal  Railroad  between 
East  and  West  avenues  along  Maiu  avenue.  These  tracks  were  changed 
10  North  and  South  avenues  when  the  altove  plans  were  made.  As  the 
courts  of  the  shi>ps  opeu  on  North  and  South  avenues,  hauling  to  and 
from  the  shops  will  naturally  be  confine<l  to  these  avenues,  ami  the  rail- 
roads should  be  ou  them.  This  arrangement  leaves  Maiu  avenue  a 
handsome  boulevard.  The  width  of  North  and  South  avenues,  as  showu 
ou  the  ma|>,  was  increased  at  the  same  time. 

The  rail  road  track  to  North  avenue  will  only  be  required  when  the 
armory  is  in  fidl  o[ieration,  and  as  little  or  no  grading  is  required  for 
t^is  track,  it  cuu  be  laid  iu  a  few  days. 

SHOP  E. 

Iu  June,  I87I,  I  went  to  Washington  to  confer  with  the  Chief  of  Ord- 
nance respecting  phms  for  and  the  pros(^cutiou  of  work  at  the  arsenal. 
At  that  time  drawings  showing  the  proposed  elevation  for  Shop  E  were 
taken  to  Washington,  submitted  to  the  Chief  of  Ordnance,  an<l  were 
aiti)roved  by  hiiu.  (Drawing  No.  33.3,  Ordnance  OtHce.)  Slii>p  E  is  the 
forge-shop  and  fouudcry  for  the  arsenal ;  and  the  plans  which  hid  been 
adopted  previously  requireil  that  this  shop,  which  was  to  be  the  <'.entor 
shop  of  the  arsenal  row  of  shoiis,  and  Shop  P,  which  was  to  be  the  forge- 
8hop  and  rolling-mill  for  the  iirmory  and  also  the  center  siiop  of  the 
armory  row  of  shojis,  were  to  have  the  same  ground  plan  as  the  other 
shops  and  to  be  only  one  story  high;  but  the  elevation  ami  thieknos.-i 
of  walls  h.id  not  been  flved.  It  was  deteruiiii'^d  at  the  same  time  to  put 
peak-hoods  on  these  two  shops  for  ventilation  auil  for  couducting  away 
fluioke. 

By  advertisement  dat*d  April  12,  1871,  proposals  were  invited  tti  fur- 
nish stone  for  Shops  D  and  E.  and  resulted  in  awarding  the  contract,  in 
June,  1S71,  to  \V.  A.  Ste«'l,  of  Joliet,  III.,  at  $IL..S.J  per  actual  cubic  yard 
of  Mtone-wurk  in  the  building  when  completed,  excluding  all  opeuings 
and  all  buihh'r's  or  other  technical  or  constructive  meatjuremeuts.  For 
apecilic.-itioiis,  see  contract  dated  June  3,  187 1. 

The  roof-iramo  for  Shop  E  was  piocureil  from  Messrs.  Carnegie  & 
Kloman,  by  contract  dated  August  1-1,  1871.  Mui:h  dilliculiy  was  ex- 
perienced iti  procuiiiig  iron  of  suitable  quality  for  the  roof  frame,  aa  is 
shown  in  the  annual  reports  for  the  years  that  the  work  was  in  progress. 
(See  Appendixes  A  and  B  to  this  cbipier.)  The  iron  was  furnished  by 
Messrs.  Carnegie  &  Kloman  fioui  their  works  in  rittsbiir^h,  and  was 
«hip|)e<i  to  N.  S.  Boiitou  &  Co.,  of  Chicago,  who  mauufuclured  the  roof- 
fi-ame  aud  shipped  it  to  the  arsenal. 


4 


KBPOET  OF  THE  CHIEF  OF  ORDNANCE. 


221 


Under  date  of  August  14, 1871,  Mes.<<r8.  Carnegie  &  Kloman,  in  reply 
to  a  letter  from  me  dated' August  8,  1871,  wrote  as  follows: 

We  acknowledge  receipt  of  yoar  valned  f:ivor  of  8th  iiiRtant.  We  return  this  day 
qaiutaplicute  copies  of  onr  ooutract  by  mail  to  Mef!srs.  N.  8.  Uonton  &.  Co.,  who  will 
forward  same  to  yua.  Please  cominanicate  with  them  direct,  and  this  will  expedite 
matters ;  they  will  perform  the  contract  for  us.  Our  agents  will  write  you  further  iu 
reply  to  yoor  letter,  which  we  will  mail  to  them. 

The  rejection  of  the  iron  offered  for  this  roof  produced  some  contro- 
versy. A  portion  of  the  correspondence  on  the  subject  illustrates  the 
difficulty  usually  experienced  in  procuring  iron  of  the  high  grade  re- 
quired for  roof  frames,  and,  with  the  records  of  tests,  is  copied  here. 

The  first  samples  of  the  iron  were  received  iu  July,  1872.  The.se  were 
manufactured  rods  ready  for  use.  Some  of  them  were  at  ouce  tested, 
with  the  following  results: 

Tetts  of  iron  for  roof-frame  of  shop  B. 


Cotnmcm  rafter. 


Bnl  A,  weld  speclmea . 

Rfril  A.  middle  of  rod  ._ 
^oA  B,  weld  s[)«aimoD . . 

Rod  B,  middle  nf  rod... 
Itod  C,  weld  flpftrlmea.. 
Rnd  C.  (piddle  iif  rod  . . . 
Had  1>,  wuld  Aficclaien  . 


Bod  B,  BiirUllfl  nf  rod 

KcmI  ii,  ent  oold  ttoia  end  nf  rod 


11" 

li 
U 

U 
1 


,515 
.515 
.S14 


.SCO 
.TJl 

.ens 

.4 
.44» 

.  "0(; 


pa 


!«1,  IfiO 

Tfl,  MB 
.Ml.  EtiS 
1,0.  005 

n 

e7,BJ2 
11,  5-il 


•§■3 


is  ac 
3«  a 

e  ara 


45, 43» 


CIiancteT  of  AsetDra. 


FlIiroiiB,  with  lrroj*nlar  nirclea 
iimir  eeutor^  lmimrfci:t  welds. 

Dill]  llljnniA. 

Uinkc  In  widd ;  bnmt  cinder  aesr 
denier. 

Dull  tlliroufl. 

Xtsurly  jtorfect  weld. 

Dull  UlifuliH. 


Lriikti  In  WLdd; 

bftfi  Weill. 
Dill]  ddnm*. 
Dull  llbrtiuj. 


mated  In  weld; 


*Specimen  was  enlarged,  owlug  to  wedging  of  parts  at  point  of  rupliira. 

A  copy  of  the  above  record  was  sent  to  the  contractors  on  the  18th  of 
July,  and  they  were  informed  that  the  iron  would  not  answer  the  pur- 
pose for  which  it  was  intended ;  that  it  was  inferior  to  the  requirements 
of  the  contract,  and  would  not  be  accepted. 

On  the  20th  of  July,  1872,  some  other  rods,  which  had  been  received 
for  further  tiial,  were  tested  at  the  request  of  the  contractors,  with  the 
following  results: 


DiAnaler. 

BroaUDg-weiglit. 

Brf'nking- weight 
per  square  inch. 

Beniarka. 

Rod  A 

IneHet. 

U 
1 

1 

pBundt. 
40. 740 
311.  .'.00 

IS, -wo 
n,  fl.w 

BO,  310 
le.  4ilO 
IS.  000 

a-*,  iiQi) 
s-iino 
Id.  0(10 
S4,li(10 
51,fl4() 
5S,<IO0 

Pounds, 
38, 30U 
26.5(10 
34,700 

40,  fon 
4K,  mo 

41,»00 
25,000 
46,600 
36,83.'« 
30,000 
41,000 
43,400 
(*) 

BodB 

BodC 

Bod  C 

One  of  tbo  bent  rods. 

BodC 

HodC 

Bod  R 

Rod  D   .. .— 

Broke  in  eye. 
Broke  in  weld. 

3adO 

BodD 

RoAD 

Broke  iu  ehink. 
Bn>ko  In  eye. 
Broke  in  weld. 

■Rod  A 

Bod  A ., 

*  But  not  broken. 
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A  copy  of  the  above  record  was  sent  to  the  contractors  July  27th. 
The  tensile  strength  of  the  iron  and  the  welding  of  the  rods  were  showa 
to  be  so  unsatisfactory  by  the  foregoing  tests  that  tests  for  permanfnt 
set  were  not  made.  On  the  29th  of  July  a  telegram  was  received  from 
the  contftictors,  requesting  that  the  iron  be  tested  for  permanent  set, 
and  some  bars  were  prepared  for  these  tests  as  soon  as  possible,  and 
the  tests  were  completed  on  the  6th  of  August. 

In  the  mean  time  the  following  letter  was  received  from  the  con- 
tractors : 

Chicago,  Iixs.,  Jvly  30, 1872. 
Bvt.  Lieut.  Colonel  B.  W.  Flagler, 

Commanding  Arienal,  Kock  Inland,  lilt. : 

Dear  Sir  :  Herewith  we  band  joa  the  reBolts  of  tests  by  American  Bridge  Company 
made  yeaterda;  at  our  requeut.  Tbe  iron  tested  were  the  different  sizes  in  fall  length 
and  fcize,  ju»t  as  they  would  go  in  place  in  tbe  roof;  no  selection  from  pile  was  made, 
bat  taken  as  it  came  to  band.  Tbe  clerk  neglected  the  record  of  the  li  inch  iron  of 
elongation  at  15,u00  and  !iO,000  pounds'  test,  there  being  no  set.  I  explain  the  iron 
breaking  near  tbe  weld  from  tbe  cbacge  which  takes  place  in  the  heating  of  the  iron 
near  the  weld.  At  the  time  the  weld  was  n>ade  tbe  welds  were  perfect.  Tbe  least 
■train  that  could  be  put  un  the  }  red  with  tbe  testing  machine  was  equal  to  28,000 
pounds  per  square  inch. 

When  you  were  here  you  remarked  "  if  it  stood  test  for  permanent  set  it  would  b« 
■atisfact*  ry."  Should  the  te^ts  for  permanent  set  Captain  Butler  is  about  to  make  show 
as  favorable  as  those  of  the  American  Bridge  Company,  we  presume  tbe  iron  will  pass 
notwithstanding  falling  a  trifle  short  of  full  condition  of  strength.  Tbe  tester  said  it 
was  tbe  best  iron  that  had  been  in  tbe  m.ichine  f  .r  a  long  time,  and  that  it  was  very 
rare  to  find  iron  to  xtund  high  breaking  strains  and  high  strains  without  taking  per- 
manent set,  and  that  most  charcoal  iroUH  would  take  permanent  set  at  13  to  16,0U0  lbs., 
though  not  breaking  under  60,0U0  lbs.  Trusting  that  all  may  end  well,  awaiting  the 
results  by  Captaiu  jiutler  of  tests  and  your  reply  at  early  convenience,  we  are, 
Very  truly,  yours, 

N.  S.  BOUTON  &  CO. 

Tatts  for  permanent  set  made  by  American  Bridge  Company. 


Dlampter  of 
ruU. 

Area. 
S(i,  inches. 

Length. 
Feet. 

Strain  per  squaro 
inch. 

Elongation. 

Set. 

Inrhet. 

Pounds. 

Incha. 

Itteha. 

U 

\,Mil 

8 

15,  OUO 

0 

U 

u 

1,  a-27 

R 

20,000 

A 

0 

H 

1,  a.n 

8 

25,  000 

■h 

0 

li 

1,247 

8 

30,  OUO 

-?i 

0 

IJ 

1,247 

8 

3,^000 

I 

i 

U 

1,2.!7 

8 

54,  .100 

(•) 

(•) 

It 

0,  !I04 

11 

25,000 

A 

5^ 

H 

0,!I94 

9 

3»,C00 

(') 

0 

11 
it 

0,  !l»4 

48,000 

0,6U1 

7 

20,000 

23,000 

-A? 

0 

30,000 

V>4 

0 

35,000 

i 

■h 

40,000 

'Ji 

l^t 

57,  (100 

3j 

CO,  000 

5J 

o 

0,442 

7 

28,000 

A 

0 

0,442 

7 

34,  000 

■J 

0 

7 

40,000 

/f 

^ 

7 
6 

50,000 
73,000 

6J 

(!) 

*  Broke  near  the  weld  ;  weld  perfect. 

t  Pin  for  holdins  eye-bar  1|  inches  diameter. 

!  Broke  near  weld. 

Respectfully  submitted. 


THE  AM.  BR.  CO. 
Per  W.  G.  COOLIDGE. 
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On  the  6th  of  Augnst  the  tests  for  permanent  set  on  the  arsenal  test- 
ing-machiue  having  been  completed,  a  record  of  the  same  was  sent  to 
the  contractors  with  the  following  letter : 

Bock  Island  Absenal,  Ilu., 

AuguDt  C,  1872. 
MeasiB.  N.  S.  Bouton  &,  Co., 

Chicago,  IIU.: 

Gentlemen:  In  reply  to  your  letter  of  July  SOth  I  have  the  honor  to  transmit 
herewith  a  report  of  tests  for  perniauent  set  iipon  four  specimens  of  girder  rods,  taken 
from  the  iron  furnished  by  you  under  contract  for  one  of  the  iron  roof  frames  for  shops 
at  this  arsenal.  Except  in  the  specimen  from  rod  B,  the  iron  has  given  satisfactory 
results  in  this  respect. 

Sespfcting  tbo  tensile  strength  of  the  iron,  as  sliown  in  report  of  tests  sent  to  you 
July  18, 1  have  to  state  that  although  none  of  the  si>e<;imen.s  gave  the  strength  re- 
qnired  by  the  contract,  the  weld  specimen  failed  badly,  giving  respectively  only  62^, 
7&i,  78,  and  89  i>er  cent,  of  the  strength  required  by  the  contract.  I  do  not  think  it 
wonld  be  safe  to  pnt  the  iron  in  such  condition  in  the  roof,  and  I  cannot  consent  to  do 
ao.  The  rods  are  liable  to  extraordinary  strain  in  case  of  great  storms,  either  of  wind 
or  snow.  For  an  ordinary  storm  or  fall  of  snow  the  strains  will  not  exceed  the  limit 
for  permanent  set,  but  the  additional  strength  is  required  to  save  the  roof  from  falling 
donng  a  tornado,  even  though  girders  should  be  stretched  beyond  the  limit  of  perma- 
nent set.  If,  then,  the  welds  are  unreliable,  we  have  no  margin  for  safety  left.  I  can- 
not remember  to  have  told  you  anything  from  which  yon  could  infer  that  the  test  for 
tensile  strength  is  not  very  important,  for  I  deem  it  of  the  utmost  importance.  I 
could  make  more  tests,  but  I  should  not  think  it  necessary,  and  the  time  when  a  por- 
tion of  the  roof  is  required  is  very  near.  I  see  no  other  course  but  to  make  the  welds 
over  again.  Lieutenant  Butler  will  hand  this  letter  to  you  and  consult  with  you  ou 
the  snbject. 

The  required  strength  of  the  iron  was  fully  stated,  both  in  the  advertisement  in- 
viting proposals  and  in  the  contract,  and  it  would  not  be  fair  to  take  iron  which  does 
not  fullill  retiuiremeuts  which  may  have  prevented  other  parties  bidding  low  enough 
to  secure  the  contract. 

BespectfuUy,  your  obedient  servant, 

D.  W.  FLAGLER, 
Captain  of  Ordnance,  Bvt.  Lt.  Col.  V.  S.  A.,  Vommauding. 


TetU  of  Won  rods  for  roof  frames,  Shop  E,  Itock  Island  arsenal. 

from  rod  A. 

Orif^nol  diameter  H  inchei.    Turned  down  to  .8  inch. 


pecimen  10  inches  long 


Welfsht  applied  per 

ExteDsion  per  inch  in 

■qiure  iocli. 

length. 

9.947.3 

.0021 

11,936 

.OUdl 

13.9JM 

.OOfiG 

13,915 

.0094 

17,905 

.UU68 

19,S95 

.00H3 

ai,eii» 

.00!I6 

83,675 

.0106 

XV,li6S 

.0113 

tl.aSi 

.  01-J4 

Permanent  set  per  inch 
in  luugh. 


Broke  at  56,699  pounda  per  sqnare  inch. 


224 


BEPOBT  OF  THE  CHIEF  OF  OBDNANCE. 


Specimen  10  indtet  long  from  rod  B. 
Orifrinal  diameter  li  inches.    Timed  down  to  .8  iooh. 


WeiRlit  applied  per 

ExteiuioD  per  inch  in 

Bestoration  per  inch  in 

Permuieat  aet  per  inch 

square  IugIl 

length. 

length. 

in  length. 

9,947 

ii,9:te 

.0048 

.0045 

13,9i6 
ir.,915 

.0048 

.00«5 

.oasy 

.«M 

17.905 

.6074 

.0061 

.0008 

19,r!tS 

.00^3 

.0071 

.0011 

81,005 

.0083 

.0«i7i 

.0011 

S3,  ins 

.0093 

.003J 

.0011 

95.8i;5 

.010-2 

.0U8C 

.0016 

S>,8.>5 

.0I.» 

.0U« 

.oo«a 

2»,8J5 

.0135 

.0091 

.0044 

31,838 

.OI»ii 

.0102 

.0090 

38,t«S 

.0373 

.0096 

.0^86 

Bro1(e  ftt  5-2,343  poond*  per  sqnare  incli. 

Specimen  10  inchei  long  from  rod  C. 
Original  diameter  }  inch.    Tnmed  down  to  .551  indi. 


Weight  applied  per 
eqoare  inch. 


Extension  per  square 
inch  in  length. 


Bestoration  per  inch 
in  length. 


Permanent  s»t  per  inch 
in  lengttt. 


10.495 
11.610 
14.674 
1«.  775 
lK>ni 
sri  ni) 
SCI,  o<;7 

27.  •.;-i7 
iSl.  .-lit 

31. 4:>1 
3J.  He 


.0048 
.004-2 
.00.-16 
.0065 

.0068 
.0070 
.  tiOl'j 
.0117 
.0117 
.Olil 
.0It4 
.0JI8 


.0048 
.0043 
.00.-i6 
.0(165 
.0068 
.  miTO 
.009-2 
.IIUI4 

.nno 

.0107 
.(MOO 
.0-JU7 


.0003 
.0003 
.0«17 
.01114 
.ni)l>4 
.0114 


Broke  at  55.5<j9  pounds  per  square  inch. 


Specimen  10  inchet  long  from  rod  D. 
Oripual  diameter  {  inch.    Turned  down  to  .5.'fl  inch. 


Weight  appliod 
square  inch. 

per 

Extension  per 
length. 

Dch  in     f 

Reeto 

-ati-m  por 
iu  leugtli. 

.(^■034 

.oots 

.O-Ci? 
.00S3 
.0067 
.0107 
.Clf4 
.Oil's 
.0197 

.  o-*a 
.(l-J-.-fi 

.  l>>24 
.fr2-25 

icoh 

r<Tni.inf  m  n't  per  inch 
in  lengtli. 

10.  4!15 

.0034 

.  0(148 

.o>:>7 

.Oti6) 
.0067 
.0107 
.01-4 
.0195 
.C*M 
.0306 
.  0-214 
.0-237 
.0-265 

! 
1 

1 

13.6  0 

14.  •■.7-< 

16.775 

18.  -73 

SO.  470 

W.0H7 

35.  IISO 

27. -^-17 
S9.:iM 
31.  451 
31.  .MS 
36,615 

.rW3 
.OiXVl 
.  IHHvl 

.Clin 
.(W4a 

Broke  at  5c).5.'>T  pounds  per  »«)UJire  iuch. 


On  the  6th  of  Angnat,  1S72. 1  tHrei'ted  Liont.  W.  T.  Butler,  Ordnance 
Department,  to  proceed  to  the  iniii-worksut"  N.  S.  lV>uton  &  Co.,  Chicago, 
III.,  and  ins|)ect  snch  parts  of  the  nnil- frame  of  iShop  E  as  were  ready 
for  shipment,  and  also  to  make  arnuigements  in  aooordauce  with  verbal 
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instractious  given  him  respectiug  the  making  over  of  certain  parts  re- 

The  fullowing  is  copied  from  Lieutenant  Butler's  memoranda  of  in- 
spections and  tests  made  by  hiiu  : 

TbU  iroa  was  rejected  by  Colonel  Flii^Ior  uu  ixcoiuit.  uf  its  low  nvenii;e  tenacity,  tlio 
tlel'ttctivo  Wftlds  iibown  Uy  tbu  l«Bta,  aii<l  the  Kuiierul  appearuucu  (>f  (luutiiros, 

Tbe  contraotorH  biul  vorreNpouilint;  ludg  tiwl«<l  iii  the  machine  ii(  the  Amorioan 
Bridge  Company  in  Cbicjico ''or  t4<naeity  und  pnriniinent  aut.  These  tcota  jjavu  uiuoU 
butter  nvsiilLs  tlukn  those  mathr  at  Kook  Nland  iirsunul. 

Tbe  contracturs  tliori'fure  oliieLlwl  to  tbe  ri'ji'ctinn  of  the  iron,  olalmini;  that  the  roda 
UieiuselveM  ahuuld  be  put  iu  the  miu'biuc  iuiit^rad  of  Hpeoiniuns  cut  from  ilie  tmIs;  that 
taniingoff  the  outer  akiu  of  tbe  iron  would  lon-cr  ita  tenacity  per  stiuare  inch  of  sec- 
tion. 

Ou  examination,  tbe  machine  of  tbe  American  Bridge  Company  was  found  to  be  a 
heavy  bydraulio  cylinder,  iiBlng  ({l.vcerine  instead  of  w»t,or.     The  piston  in  17  in.  diam- 
vlfT.    Theijanj^e  in  t  lie  ordinary  mercury  guuue,  very  careh'Bsly  usp<1.    Noalhiwauee  made 
I  for  t'ricliou.     its  rt'Niilt.s  nliould  not,  therefore,  tibaku  L'i>ulid(<iiouiu  the  mscliiue  at  Uock 
t  Inlaud  arBenal.     All  mi-aJiurement«   were  niiule   roughly,  by  tiu  ordinary  two-foot  rule, 
>  ill  tbe  le«<U  of  the  American  Bridge  Com[iany,  while  thoHe  at  the  arsenal  were  to  within 
1.0001  iuob.     As  some  of  tbe  iron  tested  bad  been  of  good  quality.  Colonel  Klagler  eou- 
aented  to  allow  N.  >S.  Bouton  •&  Co.  to  inspect  tbe  rods  then  furnished  and  to  reject  all 
which  they  thought  were  inferior  to  tbe  rods  required  ;  from  the  remaining  rods  Liea- 
[  tonant  Butler  selected  20,  which  wtre  brought  to  Uock  Island  arsenal  for  testing.    Tbe 
hlnacbine  was  then  so  nrrutieed  that  tbe  rinls  themselves,  i)  feet  iu  length,  wore  teated 
with  tbe  results  shown  in  the  following  tables.    The  ueces;<ary  attachment  to  the  ma- 
chine was  a  crow-bar,  suspended  some  distance  below  tbe  tloorsaad  braced  back  against 
tbe  bed  of  tbe  machine.     Suitable  attachments  were  made  at  the  cross-beams  and  tbe 
.  large  lever  of  tbe  machine  for  holding  the  closely-titting  bolts,  passing  thruiigh  tbe 
eyes  of  the  rod.    This  arrangement  answered   tbe  purpose,  but  there  was  not  enough 
motion  in  the  lever  to  break  a  rod  at  one  [mil. 


Rtport  of  teilt  of  inn  rodt  for  roof-framf  of  Shop  E;  all  the  nxt*  «iti<  (9)  feet  in  tenglX, 


Diuneter. 

BrcakingvclgLt 

Br«i)iliij:wel|>lit    i»ir 
s<|Uiiro  tucb. 

Remarks. 

Itu*a. 

Pounili. 

i'randf. 

1 

4«,  1« 

38,600 

1 

SB,  MM) 

36,  .too 

IS.SSO 

34,700 

17,  l>.'* 
■JO,  :)ID 

4O.SO0 
4fi,IOO 

ll".  4W1 

41,nilO 

Broke  iu  weld. 

15.  WW 

!»,000 

Itruke  ID  woltl. 

'Jl',  1100 

4«,  IIOU 

>tri>ko  iu  end  of  oy«. 

40,100 

;i«,si3 

Uruke  iu  weld. 

»,aoo 

30.000 

Brtike  in  ihauk. 

«,M)0 

41,000 

Broke  in  uve. 

1 

&1,840 

43,400 

Broke  io  weld. 

J. 

Not  broken  «t  35,000  poonda. 

On  the  18th  of  August,  1872, 1  wrote  to  Messrs.  N.  S.  Bonton  &  Co., 
Chicago,  as  follows: 

I  have  the  honor  to  inclose  herewith  a  record  of  the  testa  made  at  this  arsenal  o' 
iron  ro<l8  Inrnished  by  yon  for  tbe  iron  roof-frame  of  Shop  E.  I  have  also  directed 
that  one  fragment  of  «<ujb  of  tbe  broken  rods  be  sent  to  you.  You  will  observe,  from 
the  record  of  tbe  tests,  and  from  the  appearance  of  tbe  fractures,  that  the  iron  is  poor 
and  unreliable.     It  will  not  be  accepted. 

On  September  4,  1872,  Messrs.  N.  S.  Bouton  &  Co.  replied  as  follows : 
The  iron,  to  replace  that  for  the  roof  rejected,  is  now  being  made  by  Carnegie,  Klo- 
niun  it  Co.,  of  I'lttsburg,  Penn.,  and  we  have  directed  them  to  forward  you  at  ouoe 
bars  of  each  size  fur  testing.  If  desired  to  make  welds  with  same  iron  as  used  in  form- 
ing the  eyes,  we  will,  on  hearing  from  you  Ui  that  effect,  forward  you  a  bar.  Please 
'l«at  on  fall  sijie;  also,  by  turning  down,  by  simply  cutting  a  groove,  thus  ^  ^  . 
'  Will  you  name  a  price  for  welding  tbe  ends  and  boring  the  same,  at  which  you  would 
have  the  work  done  there,  we  furnishing  ends  and  rods  J 

1.J  ORD 
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TJnder  date  of  September  5, 1872, 1  answered  the  foregoing  letter  as 
follows : 

In  rej^ly  to  yonr  letter  of  the  4th  instant,  I  have  to  stat«  that  I  will  t«8t  any  pieces 
of  roof-iron  sent  by  Messrs.  Carnegie,  Kloman  &  Co.  as  soon  as  received,  and  will  re- 
port resalts.  I  have  to  request  that  you  will  nse  all  possible  dispatch  in  ftamishing 
the  roof,  as  I  wish  to  commence  pntting  it  np  by  the  last  of  this  month.  Yoa  mast  nse 
yonr  own  Judgment  in  selecting  iron  to  make  welds.  If  yon  will  send  a  specimen  of 
the  iron  yon  design  nsing,  I  will  make  a  test  of  it.  I  cannot  weld  the  ends  of  the  rods 
at  this  arsenal,  as  we  have  not  shop-room  to  handle  the  rods. 

On  September  23, 1872,  I  wrote  again  to  Messrs.  N.  S.  Boaton  &  Go. 
as  follows : 

A  part  of  the  walls  of  Shop  E  are  now  ready  for  the  roof-frame.  It  is  very  impor- 
tant that  I  should  have  the  iron  hero,  in  order  to  cover  in  the  building  daring  this 
year.  No  specimen  of  iron  has  been  received.  Please  inform  me,  at  your  earliest  con- 
venience, what  steps  yon  are  taking  to  complete  the  work. 

Messrs.  JT.  S.  Bouton  &  Co.  telegraphed,  nnder  date  of  September  24» 
as  follows : 

Test-iron  was  shipped  on  14th  instant.  A  largo  portion  of  the  rafters  and  pnrlins 
are  ready  for  shipment,  but  are  waiting  for  new  iron  to  take  place  of  that  portion  of 
trasses  condemned. 

Some  samples  of  iron  were  received  in  September  and  October,  which 
were  tested  and  found  to  bu  uusaitable.  In  ^November  some  samples 
were  received  which  were  satisfactory,  but  it  was  then  too  late  in  the 
season  to  put  np  the  roof  that  fall,  and  the  following  letter  was  sent  to 
the  contractors : 

Rock  Island  Arsenal, 

2foc«mber  13, 1872. 
Messrs.  N.  S.  Boutox  &  Co., 

Chicago,  Ilh.: 
Gexti.emex  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the  12th 
inst.,  and  in  reply  to  Htate  that  the  season  is  now  so  far  advanced  that  I  will  not  put 
up  the  roof  of  .Shop  E  till  spring,  and  that  you  can   therefore  have  the  whole  winter 
in  which  to  construct  the  roof  and  procure  a  suitable  iron. 

The  delay  in  the  constructon  of  the  roof  h.is  interfered  seriously  with  my  plans ; 
but  I  cannot,  consistently,  incur  the  danger  and  expense  of  putting  it  np  during  the 
bad  weather  of  winter. 
I  hope  the  roof  will  be  ready  for  delivery  as  soon  as  April  1,  1873. 
Very  rcspectfuUv,  yonrobtdient  servaut, 

D.  W.  FLAGLER, 
Bvt.  Zieut.  Colonel,  Comdg. 

The  I'oof  frame  was  all  delivered  daring  the  following  winter  and 
spring.  (See  annual  reports  of  principal  operations  for  the  fiscal  years 
ending  June  30, 1873  and  1871.) 

BOILER-HOUSE,  CimiXEY,  ENGINER005I,  AND  SIIOP-PIXTURES  FOR 
SHOP  C,  AND  FOUNDERY  AND  FORGIXGSIIOP  AND  FIXTURES  IN 
SHOP  E. 

Plans  for  these  w(>re  mado  in  the  summer  and  fall  of  1871,  and  were 
approved  by  the  Chief  of  Ordnance  during  liis  visit  at  the  arsenal  in 
the  fall  of  that  year.  The  site  and  plans  of  the  boiler-house  and  chimney 
are  siiown  on  the  mai>  on  I'late  V'l.  The  engine-room,  20  by  90  feet,  is 
on  the  first  floor  of  tlie  shop  in  the  front  part  of  the  building,  between 
the  two  wings.  The  boiier-ijouse  and  chimney  were  begun  in  the  fall  of 
1871,  but  the  setting  of  the  boilers,  putting  up  the  engine  and  shop- 
fixtures,  and  other  worij  of  fitting  up  the  shop  for  use,  was  not  com- 
pleted till  August,  1S73.  A  full  report  and  description  of  all  this  work 
is  given  in  tiie  anmiiil  rcpotts  for  1872,  1873,  and  1874.     (See  Appen- 
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dixes  A,  B,  and  0  to  tbiscbapter.)  Copies  of  all  the  drawings  referred 
to  are  on  file  at  tbe  Ordnance  Oflice  and  at  the  arsenal.  In  devising 
and  carrying  out  tbe  plans  for  ibis  work,  miicb  credit  is  due  to  Mr, 
James  Stevenson,  master-macbinint  at  tbe  arsenal.  Tbe  sbop-flxtures 
were  all  ina<le  at  tbe  arsenal.    The  patterns,  drawings,  and  full  bills  of 

aterials  and  details  of  cost  are  kept  at  the  arsenal,  and  are  available 
for  futnre  work  of  tbe  same  kind.  The  experience  gained  in  runuing 
the  shops  nearly  four  years  is  such  as  to  show  that  these  plans  would 
not  require  material  chaiise  and  would  be  followed  closely  in  fitting  ap 
other  shops,  thereby  i)eriuitting  the  use  of  the  drawings,  patterns,  and 
iuforaiatiou  on  hand. 

I  believe,  however,  that  experience  has  shown  that  for  the  shops  in 
the  arsenal  row  it  would  be  better  to  place  the  engine  rooms  on  the  base- 
ment tloora  instead  of  on  the  tirst  floors,  and  to  occui)y  for  this  purpose 
the  space  corresponding  to  that  directly  under  the  engineroom  in  Shop 
C.  This  arrangement  would  save  some  valuable  shoit-room  on  the  tirst 
floor,  and  would  be  preferable  in  other  respects. 

The  location  of  the  boiler-house  has,  I  believe,  proved  the  best  that 
conid  be  selected. 

The  engine  was  first  started  and  the  use  of  the  arsenal  shops  begun 
on  the  IGth  of  August,  1873.  It  was  reported  to  the  Chief  of  Ordnance 
in  the  following  letter  : 

Rock  Isr^xo  AnsRXAi^  lu.rNois. 

JugMt  19,  1873. 
TUo  Chiki'  ok  Ordsasce, 

U.  S.  Army,  U'ailiington,  D.  (.'. ; 
Sir:  I  have  tlie  honor  to  report  tbiit  the  work  on  the  battery  of  boilers  and  thi«  new 
engine  nnd  shoplixtiuvs  for  Shop  C  has  so  far  ndvanced  that  lirea  were  placed  noder 
the  boilois,  and  the  niochinerv  in  the  new  niiiehine-shop  started  on  Satnrduy  last.  The 
nvults  were  entirely  Hutisfoctory.  This  is  the  first  n^e  of  any  of  the  permanent  ma- 
cbiuery  of  H'xk  Uland  arsenal. 

Very  roai>cctfullv,  your  obedient  servant, 

D.  W.  FLAGLER, 
Captain  qf  Ovdna)ioe,  Bet.  Lieut.  Colonel  V.  S.  Army,  CommuMding. 


THE  MOLDfE  BRIDGE. 


This  is  one  of  the  arsenal  bridges  across  the  south  channel  between 
the  island  and  the  Illinois  shore,  and  connects  the  islan<l  at  its  eiisteni 
or  npper  end  with  the  city  of  Moline.  (See  map  on  Plate  VI.)  By 
i-eference  to  the  report;  of  the  Itock  Island  board  of  commissioners  in 
the  third  chapter  of  this  book,  it  will  be  seen  that  the  town  of  Aloline 
was  the  owner  iu  fee  of  a  certain  bridge  and  roadway  connecting  the 
head  of  the  island  of  Rock  Island  with  Mill  street  in  tbe  town  of  Moline. 
The  award  of  the  commission  iu  this  case  was  that  the  United  States 
shonld  pay  to  the  town  of  IMoline  the  sum  of  82,000  for  the  bridge  and 
roadway,  on  condition  that  the  United  States  should  have  the  free  use  of 
the  streets  of  Moline  connecting  with  the  bridge,  the  right  to  construct 
for  the  use  of  the  Government  another  bridge  connecting  the  island  of 
Hock  Island  with  the  town  of  Moline  at  any  point  the  United  States 
might  select,  and  the  right  to  construct  the  necessary  approaches  to 
said  bridge  in  the  town  of  Moline.  In  accordance  with  the  require- 
ments of  the  act  of  Congress,  April  1!»,  ISOl,  the  award  was  confirmed 
by  tbe  United  States  district  court  for  the  northiMu  district  of  Illinois, 
Hon.  Thomas  Drummond,  judge  ;  and  the  board  of  trustees  of  Molino 
passed  a  resolution  waiving  an  appeal,  and  authorized  Mr.  Jonathan 
Huntoon,  of  Moline,  to  receive  and  receipt  for  the  sum  awarded.  The 
sum  awarded,  62,000,  and  S-tO  interest,  was  paid  May  21),  1807.    The 
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Molinci  upiirouch  lo  tli«  In  id^je  is  on  tbe  site  of  the  old  brl<lj;e  and  roa< 
way,  and  l>,v  tin?  action  of  the  court,  in  confornuty  with  the  reqoi 
inentM  of  the  act«  of  Congress  in  the  ciisc,  the  United  Stntes  acquin 
itN  titk'  lo  the  land  occupied  by  the  api>n)ach.     .Moicov  r,  as  the  a 
jiroach  \h  in  the  jinrt  of  the  river  occupied  by  the  Wiiler  power  pool,  and 
none  of  it   on  (he  shore  side  of  the  shoreline,  it   is  bdieved  tiniL  il: 
United  StateH  also  acquired  a  title  to  the  land  occuiiied  by  it  in  ucq 
Inn  a  title  to  the  water  power  by  award  of  the  co«iiui«.siun. 

In  giving  au  account  of  the  construction  of  tiio  upper  dam  wall  of 
the  water  |M>wer  in  hSGl),  it  was  stated  that  advanta{;e  was  taken  of  the 
opportunity,  while  the  eofter-daras  were  in  and  the  bed  of  the  river  or 
j)ooI  bared  for  work  on  the  water-power,  to  put  in  the  piers  and  abut- 
ments for  the  brid;xe  al  that  time.  It  was  estimated  by  General  Jtod- 
man  that  the  cost  of  doing  the  work  at  that  time  would  be  about  <t8,3c 
less  than  if  it  were  jiostponed  till  some  future  time  when  si)ecial  cofl'e. 
for  the  work  would  have  to  be  jmt  in.  Also  the  necessary  derricks  am 
Hitpliances,  which  had  been  used  in  setting  stone  on  the  water-powi 
wall,  were  on  haiiil  al  the  point  recjuired,  and  the  whole  bed  of  the  river 
was  bare  for  convenient  work.  The  piers  and  abutments  were  put 
in  in  I)ecen)l)er,  18G0,  and  January,  February,  March,  June,  and  July, 
1870. 

In  January  the  coffers  gave  way  and  the  site  of  the  piers  was  flooded 
with  water,  and  work  was  suspended  about  Ave  weeks.  lu  February 
the  ice  fornu-d  on  the  river  strong  enough  to  bear  the  derricks,  and  work 
was  resunied.  The  masonry  was  nearly  completed  in  Alarch.  Tbe 
work  was  under  the  immediate  charge  of  Capt.  Morris  Schnlf,  Ordnance 
Department,  one  of  the  assistant  oflicers  at  the  arsenal.  The  stone  was 
furnished  by  Messrs.  Sanger  &  Steel,  from  their  quarries  near  Joliet,  III. 
There  are  (our  jiiers  and  two  abutments  spaced  (or  live  equal  spans 
141.'  feet  antl  .'J  inches  each,  making  the  total  length  of  the  bridge  7 
feet  and  .1  inches.  The  total  masonry  in  the  piers  and  abutments 
1,140  eidjie,  yanl.s,  and  its  total  oostwas  $27,500.  The  dimensions 
the  piers  are  as  follows:  At  the  bottom,  ST)  feet  long  and  8  feet  wid 
at  the  top,  2(5  feet  long  and  0  feet  wide;  average  height,  20  feet 
the  piers  are  on  the  solid  bed-rock  of  the  river.  The  superstructure 
was  not  erected  till  the  spring  of  1873. 

There  was  a  good  deal  of  correspondence  between  General  Hodman 
nnd  the  Chief  of  Ordnance  respecting  the  construction  of  the  piers  and 
the  bridge  which  is  not  now  of  material  importance,  except  so  much  of 
it  as  Anally  procured  the  construction  of  the  piers  and  the  postpom 
ment  of  the  erection  of  the  snperstriieture.  On  the  14ih  of  Aprd,  1 
General  Ivodmaii,  while  in  Wushingt«)n,  addressed  a  letter  to  the  Chi 
of  Ort1nan<'e  stating  that  in  his  last  annual  estimate  for  funds  for 
K*K'k  Island  arwnal  he  liad  ineliide<l  an  estimate  of  ?12.""),(KiO  tor  the  c<in- 
struction  of  a  bridge  from  (he  upper  end  of  the  i.sland  to  the  town  of 
Moline;  that  this  money,  if  appro|>ri.i(e<l  by  Congress,  would  not  be 
available  for  use  unlil  after  July  1,  1870;  that  in  e*rrying  out  agree^ 
ments  with  the  water  i>ower  company  made  l>y  the  Secret;*ry  of  War  bm 
would  have  the  riverbed  bare«l  (or  work  al  the  site  of  the  l>ii.1','i'  in  td 
spring  of  186!);  nnd,  as  it  would  Ik»  very  wionomical  to  r  (m 

bridgip  »t  tb.at  time^  he  aske«l  that  it  might  be  done  out  ".  .>j>|>i.>prifl 
tioua  for  tbe  arsenal  then  available,  that  is,  out  of  »(ipn>pria(iiins  fol 
the  year  or  '  -  'nne  ;W».  ISiVO.  lu  a  reply*  dated  Apnl  14.  18*59,  tlM 
Chief  of  <  cnintiii  the  authority  reqne«l«l.      Work  on  tM 

b    '  in  the  Aaeal  JTMi       '  '     M^^ 

.  .'vs  tor  the  emoii  -  ^^^1 


h  of 
one^U 
8ti^H 
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Itirnp  Slim  for  the  Rock  Island  arsenal,  ami  did  not  specify  the  objects  to 
which  it  should  be  applreil.  General  Rodman  tbcu  wrote  to  the  Chief 
of  Ordnance,  August  4,  1869,  again  asking  that  JjllJj.OOO  of  the  new 
appropriation,  that  is,  of  the  appropriation  for  the  year  ending  June  30, 
1870,  might  be  used  in  building  the  bridge.  The  reply  of  the  Chief  of 
Ordnance,  dated  August  11,  18G!),  was  as  follows: 

I  was  not  aware  tbat  the  buildiug  of  the  bridge  to  connect  Rock  Island  with  the 
town  of  Moliue  had  been  »nbmittvd  to  and  antborized  by  the  Secretary  of  War;  but 
it  is  tbu(i)4ht  tbat  the  conKtrnction  of  this  brld^  may  be  deferre<i  for  the  present,  and 
the  fonda  refjuired  for  its  ponstrui^tion  applii^l  to  other  objects  of  more  immediate  iui- 
{lortauce  with  benefit  to  the  service  ;  for  which  reason  the  coustrnctiun  of  this  bridge 
out  of  the  appropriation  already  made  for  year  arsenal,  ia  nut  approved  by  this  bureau. 

General  Rodman  wrote  again,  on  the  14th  of  August,  giving  reasons 
why  the  bridge  should  be  built  tbat  year,  and  recommending  it ;  but  the 
recommendation  was  not  approved.  On  the  29th  of  November,  1S09, 
Hon.  J.  B.  Ilawley,  at  that  time  member  of  Congress  from  the  district 
of  Illinois  in  whicb  Moline  is  situated,  wrote  to  General  Rodman  urging 
the  construction  of  the  bridge,  and  asked  how  much  the  United  States 
would  save  by  building  the  bridge  at  that  time,  while  the  riverbed  was 
bare  and  the  expense  of  coflFering  could  be  avoided.  General  Rodman's 
reply  to  this  letter  was  as  follows : 

Rock  Island  Arsbxai.,  December  5,  Idtid". 
Hon,  J.  B.  Hawley. 

fTathiiijilon  City : 

Sib:  Yours  of  the  inth  tilt,  relative  to  bridge  at  MoUne  is  received.  In  reply  I 
have  to  Ktiite  tbat  tlie  cost  of  constriictingViree  piers  and  two  abutments,  now,  while 
the  bottom  of  the  rivi!r  is  bare,  np  to  say  one  foot  alwve  low  water,  is  estimated  at 
eight  thoii-iand  stivcn  hun<lrcd  (;j;ir<,TOU)  dollars,  and  to  countrnct  theae  piers  and  ubut- 
nicnls  completb  now,  while  the  bottom  is  bare,  sixt^^'eo  thuiiaand  seven  bnn<lro<l 
(JI('m(XM  dollars,  and  to  construct  those  piers  and  abutments  complete  after  the  dam 
all  have  been  completed  and  the  water  let  into  the  pool,  the  cost  is  estimated  at 
renty-tlve  thousaml  and  Gfty  ($'io,U»U)  dollars,  making  n  saving  of  eight  thonsaud 
thre«  hnndted  and  fifty  dollars  by  doing  the  work  now  instead  of  after  the  water  shall 
have  been  let  into  the  pool.  Two  weeks  of  working  weather  will  complete  the  dam- 
Avnll,  and  W(<  shall  have  derricks  thrown  out  and  idle  before  the  end  of  this  week, 
w^bich  should  be  put  to  work  on  bridge-piers  at  once  if  they  are  to  be  built  this  winter. 
And  four  weekR  of  good  working  weather  will  build  the  bridge-piers  if  we  are  not 
detained  for  want  of  stone.  If  the  piers  are  to  be  built  this  winter,  we  should  know  it 
at  the  earliest  possible  moment. 

T.  J.  RODMAN, 
Lieut.  Vol.  «/  Ordnance. 

On  the  7th  of  December  General  Roilraan  wrote  to  the  Chief  of  Ord- 
nance, inclosing  a  copy  of  the  above  letter  to  Mr.  Ilawley,  and  again 
urged  reasons  for  puttiug  in  the  piers  and  abutments  for  the  briilgo  at 
that  time,  and  proposed  that  the  superstructure  be  left  to  be  added  at 
some  future  time.  The  reply  of  the  Chief  of  Ordnance,  dated  Decem- 
ber 9th,  authorized  the  buildiug  of  the  piers  to  one  foot  above  low-water 
mark,  and,  in  .some  subsequent  correspondence,  authorized  the  comple- 
tion of  the  piers  and  the  construction  of  four  piers  instead  of  three.  I 
have  heard  it  stated  that,  before  his  death,  General  Rodman  changed 
his  views  respecting  the  bridge,  and  thought  its  construction  should  bo 
deferred  until  other  more  important  arsenal  constructions  were  com- 
pleted. This  does  not  appear  i)robable,  for  in  an  annual  estimate  made 
by  him  in  the  summer  of  1870  there  is  an  item  of  8103,000  for  building 
the  bridge.  No  appropriation  for  the  work,  jiowevor,  was  made  at  that 
time,  nor  for  some  years  afterward. 

I  was  placed  in  command  of  the  arsenal  in  June,  1871,  but  the  fore- 
going correspondence  was  not  called  to  my  attention  at  that  time  uor 
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uutil  after  the  bridge  was  completed,  iu  1S73.    Tbe  ioiportiiuce  of  th( 
bridge  to  tlie  interests  of  tbe  arsenal  was  frequently  rejiresented  by  cit-1 
izeuH  of  I^loliue,  and  1  was  asked  to  include  it  iu  annual  estimates,  bat 
did  not  do  so.    It  did  not  a])pear  to  be  immediately  necessary,  and  it:j 
seemed  that  other  more  important  work  at  the  arsenal  was  required 
first,  and  that  the  construction  of  the  bridge  could  be  deferred  for  a  time. 
Tbe  citizens  of  Moliue  wore  very  solicitous  about  it,  bowever,  and 
through  the  influence  of  Mr.  Hawley  finally  obtained  a  special  appropri- 
ation for  the  bridge.    Iu  January,  1S72, 1  received  a  letter  Irom  the 
Chief  of  Ordnance  asking  my  views  in  the  matter,  and  ia  reply  I  gav« 
the  above  reasons  for  not  having  iucluded  an  item  for  the  bridge  iu  au-J 
nual  estimates,  but  stated  that  the  bridge  would  be  a  great  couveuience,^ 
and  was  so  important  that  it  would  have  to  be  built  sometime;  that  ifj 
an  appropriation  for  it  could  bo  obtained  without  prejudicing  other  inu 
portant  work,  it  would  be  very  desirable.    At  about  this  time  the  foU 
lowing  paper  was  scut  to  the  Chief  of  Ordnance : 

MouxE,  Illinois,  December  2IHk,  1671. 
Uou.  John  B.  Uawj.ev: 

Deaii  Sir:  Wo  are  advised  tliat  tbn  Secretary  of  War  and  the  offlpers  of  the  Wa 
Department  are  opposed  to  tUo  completion  of  the  Guverument  liiid(;e  hutwcun  tha 
town  uf  Mnlinu  and  the  inland  of  Rock  Inland,  beoauae  of  the  fenra  entertained  by  them 
respfctively  that  the  citizens  of  Mulino  and  vicinity  will  de«lre  to  ut>e  the  brid);o  and 
island  fur  the  purpone  uf  teaming  with  loaded  wagons  between  Itloline  and  the  cities  I 
of  ]{ock  Island  and  I'uvcnporti  and  the  old  landing;  formerly  used  by  the  citizens  of] 
Moline,  on  the  north  side  of  the  island,  nud  the  further  fear  that  the  coDstnietion  of  j 
the  bridge  will  nltiniate  iu   the  eHtablishment  of  a  horsn-railwuy  across  or  down  tUo  T 
island.     In  view  of  the  facts  that  such  fears  have  been  expressed,  and  because  we,  a»  i 
cltiyons  of  Moline,  bi'lievo  them   to  bo  entirely  unfonnded,  we  desire  to  say  in  this 
ornml  manner  that  we  do  not  desire  or  expect,  and  will  not  ask,  to  nse  said  bridge  or 
any  of  the  road  noon  the  isloud  leading  therefrom  for  any  of  the  pnrposoa  stnti^d.    Wo 
desire  to  say,  Airllier,  that  in   the  expression  of  these  views  we  believe  we  but  speak 
the  sentiment  of  this  entire  community.    Wo  most  earnestly  desire  the  oomp1<>tion  of 
tlic  bridge  at  an  early  day,  and  tbiuk,  in  view  of  the  fact  that  it  has  been  !■ 
promi»e<l  by  the  (Joverninent,  that  two  Secretaries  of  War  have  onlered  Ur- 
tioD,  and  the  further  fuel  thalthe  piers  have  been  pnt  in,  us  also  its  necesAiii 
cunvrnienco  of  the  Government  and  tbe  people,  that  we  may  reasonably  ask  for  it« 
prompt  completion. 

Very  respectfully,  yours, 

J.  T.   IlKllW.VING. 

.lo.NATiiAN  Ht'.vroos. 
W.M.  A.  N"oi:ksk. 
W.  J.  ExTiiikr.N. 

S.   W.  WUF.EU)l-K   A    Co, 

James  8iiA\r. 
liAK.XAlUt  &    Lkas. 

Wiu.iAMs,  Wnnn  &  C«x 

Rkiu  &   Sl-O.N'K.. 


Ui 


I    "    K    >• 


J.   S.  GlI.MORB, 

Cankirr  lit  Xatl.  Bank. 
C.  W.  Lonnici.L, 
Cathier  Mnnu/aclureri  Sank. 
H.  F.  SiCKi.ics. 
H.  G.  NocitsK. 
J.  M.  Gofi.o. 
Gf.i>.  W.  Vinton. 
A.  S.  Wright. 
Dkkhk.  <t  Co. 
J.  S.  Keatoh. 

C.    R.   .XlNSWOUTJI. 

Alcx.  F.  SwAXt>r.u. 

MOIXNK  WATtll-l'oWCB  CO., 
.1.  M    Goill),  .Vol/. 

y  ico. 

\'. ,. ..., 

II.    1..    WlIlcr.LJICK. 

IIkmiy  KtaiiN. 

TttuUf  <^  tkt  }'oini  ^  JM(ii(^ 

rk  of  tbe  boonl  uf  Inisler*  of  Ibe  toxm  of  Molinr,  do  certif! 
d  jMTwn*  ounipoM!  Ibe  ootliv  board  of  triutces  of  uid  tonD. 
I  oOlcial  seal. 

O.  K.  FERGl-SOX,  CVrfe 


J.  M.  Ciiiiisrv. 
W.  G.  MuKKlH. 
Ulmock,  Gould  &  Co, 
H.  O,  Slkiuht. 
A.  M.  GiiLi>. 

Vim  lit  SOAI-K  Co, 

J       y 

\\.  .   H. 

Fii i.-- i;.u«  St  Co. 

MotJ.VE  I'Low  Co. 


By 
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In  Februar.v  the  Secretary  of  War  ami  Chief  of  Ordnance  mode  the 
following  api»licatioii  for  au  appropriation  : 

War  DEPAnxMENT,  Fdnrnary  13,  1872. 

.     of  War  llil^  (lie  lumor  (o  send  to  tbe  House  of '■  mn- 

•i\  the  Chii-t  ■'!'  I  inliiaucc,  ri-<-.onjii»'ni:liii);  an  ai  WO 

,  .t.Liou  of  the  w^i^uuiuuil  bridj^e  couiieclii)){  Mu.....< ..„^..  ^...uud, 


T»H     ■ 

for  V..^ 
Illinois. 


WM.  W.  BELKNAP, 
Secretarji  of  War. 


Oiu»AX(.-E  iiincK,  Wak  Dwartmkst. 

n'anhxHijlon,  rcbiuary  I'i,  1672. 

Sir:  On  tlio  lUh.\pril,  ISfiO,  authority  wua  (jiveu  by  Ueueral  Schotii-ld,  Secretary 

kof.V.-ir,  for  the  cou8lni<;limi  of  ii  wai;on-road  bridi<!,  tounectiii};  the  towu  of  Moline, 

VjlUituis,  with  the  njiper  end  of  the  mitind  of  Kock  Ittlnnd.    Ou  the  i)tb  December,  ItfCJ, 

[npoi  tliu  rccouinicndHtioa  uf  General  lt4>duinn,  coinoiamliDi;  the  arsenal,  the  piera 

kud  ubiitmuutH  uf  the  briilg>)  wure,  under  your  authority,  ordered  to  be  built.     No 

( ftppiupnrition  for  building  tliu  snpeistrneture  of  the  bridge  has  been  n.">lced  for,  niid 

I  the  nork  is  in  the  same  condition  It  was  left  upon  the  c(im|detion  of  the  piois.    Knnds 

I  have  not  been  heretofore  requcNted  to  proaeoute  the  work  to  final  coniplr':-  ■     *    ■•'■iso 

'  othei  objeetH  nt  Kock  I;!ilaud  nimiial,  of  more  iniMicili,<ire  importance,  dciii  lur 

[uttenllon,  .ind  I  felt  that  thi«  project  ruiKht  bo  ileferred  for  u  time  witho  i  in- 

eonv«uieDcoto  the  Department.     It  was  for  this  reason  that  the  Department  relusod 

ttlie  application  of  the  coniniandiii^  olSuer  of  the  arHonal  to  permit  tho  brldgo  to  be 

I  l>uiltfrom  atipropriationA  tliat  were  under  itM  control.     I  am  entindy  of  theo])inion 

[that  the  limine  will  be  of  great  jiuldic  oonveuieneo,  and   inure  to  the  bouefil  of  tho 

~  Ic  .wrvice,  and  do  recommend  that  iJlUo.oOU  be  appropiiat<id  for  ila  completion, 

Diuf;  the  sum  eMimated.     It   may  be  well  to  state  tliat  the  towu  of  Moliuo  has 

itself  not  to  o^k  to  be  allowed  to  uw  the  road  between  the  bridge  and  the 

lowir  |>iirt  of  the  inland  a«  a  puldic  hif;hway. 

Very  respectfully,  vour  obedient  servant, 

A.  B.  DYER, 
Chiff  of  Ordnanet,  VnUeii  Stalei  Anni). 

ifaluly  through  the  influence  of  Mr.  Hawley,  the  following  appropri- 
atbu  act  was  passed : 

Ail  ACT  niiiUln!;  appropriKtiouii  for  fiandry  civil  exiienses  of  tlip  Goromment  for  tbft  fiscal  year  end 
itig  June  lliiriiclh,  eij^litecn  hundred  aud  ac'Vruty-tbiuo,  oud  fur  other  purposed. 

Be  (I  cnaclcd  hi/  Ike  Sennit  and  House  of  Rfpretentaliuea  of  the  Cnited  Stalet  of  Amtrica 
< '(iH</r>-n«  nt/ietnhled,  That  the  following  sums  be.  and  the  same  are  hereby,  appro- 
bri»t4-d,  tor  I  be  objects  hereiufter  expressed,  for  the  fiscal  year  ending  June  thirtieth, 
eighteen  hundred  aud  seveuty -three,  viz: 

AHMOniES  AXD  ARSENAL!. 

ii'orJ:  Iitand  armory  and  arsenat,  Rock  Inland,  IlliHoit. 

F<ir  completion  of  the  wagon-road  bridge  connecting  Moline  with  Rook  Island,  one 
tiuudred  thousand  dollaia. 

In  August,  au  advertisement  was  pnlilished  inviting  proposals  to  erect 
Ihe  Rni)e'istructure,  aud  a  contract  for  the  work  was  awarded  to  ^lessrs. 
"!;iarlie,  Keeves  i*t  Co,,  of  rhiladelpliia,  iu  the  following  October;  the 
iron- work  to  bo  inaunfuctured  by  the  Phanixlron  Compauy,  of  riioenix- 
ville,  Pa.  The  contract-price  for  the  superstructure  was  .*t}0,.S20,  but 
some  additional  expense  was  afterward  iucurred  on  account  of  a  double 
floor  aud  some  olher  changes  aud  additious.  The  irou  railings  were  fur- 
uished  by  Robert  Wood  &  Co.,  of  Philadelphia.  Tho  cast-irou  orna- 
inentul  portals,  larap-])ost8,  and  some  other  parts  were  manufactured  iu 
the  arsenal-shops.  The  total  cost  of  the  superstructure,  approaches, 
retaining-walls,  riprajjping,  painting,  engineering,  insi)ecting,  aud  test- 
ing was  !i'.t3,53l>.3L'.  This,  ailded  to  the  cost  of  the  piers  aud  abutments, 
makes  the  total  cost  of  the  bridge  $121,118.11.  It  is  believed  that  the 
luality  of  the  irou  iu  this  bridge  is  much  better  thau  that  in  any  of  the 
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otber  arsenal  bridges,  and  the  strain  that  would  be  prodnced  by  tbel 
ma^ciinnin  load  tbat  could  be  put  on  the  bridge  is  only  one-seventh  of  [ 
the  total  strength  of  the  iron.    There  was  a  good  deal  of  correspondence 
with  the  contractors  respecting  the  qnality  of  the  iron  and  details  of 
construction,  which  is  of  no  special  importance  now.    The  bridge  was 
completed  and  made  ready  for  use  in  May,  1873.     It  is  711  feet  3  inches 
long,  divided  into  tire  equal  spans,  20  feet  wide  iu  the  clear  between 
the  wheel-guards,  and  the  sidewalks  are  5  feet  wide  in  the  clear  between 
the  i)rotecting  wood-work  over  the  bottom  chords  and  the  railings.    Ai  i 
its  commeiicemeut  this  work  was  placed  under  the  immediate  charge  oM 
Lieut.  W.  P.  Butler,  Ordnance  Department,  one  of  the  assistants  at  tbd 
arsenal,  and  this  oftjcer  calculatecl  the  bridge  company's  strain-sheets. 
Lieutenant  Butler  was  relieved  from  duty  at  the  arsenal  iu  December, 
1872,  and  I  attendeil  in  person  to  the  constrnctiou  and  erection  of  tie 
bridge  and  tests  of  the  iron.    A  description  of  the  bridge  and  an  account 
of  nearly  all  that  was  interesting  in  its  construction  is  contained  in  ttie  , 
following  extract  from  my  annual  report  of  principal  operations  at  ;be  j 
arsenal  for  the  year  ending  June  30,  1873 :  j 

The  new  iron  l>rid;{e  from  the  east  end  of  the  island  to  the  oify  of  Molino,  ponenlljr  I 
known  as  the  Mnline  bridge.  ha«  been  completed,  and  was  opened  for  trHVel  »k>nt  j 
May  '29tb.  I  inr1o.se  herewith  drawinpi  of  the  bridjje,  andaBtmin-oheot  for  one  oMUi.  ] 
The  spnuN  are  nil  preciKcly  olike.  I  believe  the  bridge  fnlfllU  all  rei|iiirement«for  I 
strength,  dnrability,  and  convenience.  It  is  a  very  handsome  strnoture.  As  regirda 
strength,  I  have  t<i  report  as  follows: 

In  detonnining  dinienMons  and  strength  of  parts,  c^ilcnlations   were  made  fa  a 
moving  load  of  a,,'iOO  pounds  per  lineal  foot.    The  minimnin  limit  of  tensile  stretEth  I 
was  placed  at  55,000  ponnds  per  square  inch  of  cross-section,  and  the  miuiinum  linifiof  I 
elasticity  at  20,000  pounds,  and  with  both  the  moving  and  dead  load,  no  iron  nnler 
tensile  strain  was  to  bo  strained  more  than  9,000  pounds  per  square  inch.    (The  limitof  j 
tensile  strength  was  placed  at  ri.''>,000,  because  that  was  the  limit  obtained  in  the  Roitc 
Island  bridge,  tests  for  which  were  made  at  this  arsenal,  although  the  contract  wa-s  t>r 
tiO,UO0.)    The  Phtpnix  Iron  Company  obtained  the  contract  for  the  iron,  and  one  of 
their  proposals  was  for  iron  with  tensile  strength  of  C0,(X)0  pon^uls;  perin.inent  set  nit  J 
to  take  (dace  under  25,000  ponnds;  and  this  proposal  was  accepted.    The  tests  ga'O  I 
near  G;(,00tt  jwunds  of  tensile  strength,  and  in  no  case  a  pennanent  set  under  25,0*0  1 
pounds.    Tests  for  the  latter  were  made  npon  completed  bars,  ready  for  the  bridgi.  ' 
The  dimensions  of  parts  were  then  made  as  required  for  a  strength  of  j'hi.OOO  iKiumls. 
The  dead-load,  therefore,  remaining  constant,  the  increa-to  of  strength  is  all  available 
for  a  moving  load,  and  placing  the  latter  at  •2,500  pounds  per  lineal  foot,  the  working 
strain  falls  considerably  below  |  of  the  total  strength.     Iron  bridges  are  generally  oon- 
strncted  for  a  working  strain  of  k  of  total  strength.    This  makes  the  strength  of  thn 
bridge  much  greater  than  is  generally  required  in  the  best  iron  bridges.    Moreover,  it 
is  almost  inipossihle  that  so  great  a  moving  load  as  2,500  pounds  per  lineal  foot  will  j 
ever  be  placed  on  the  bridge.     If  wngons  are  p;icked  two  abreast,  the  weight  of  wagon 
and  load  placed  at  ti,000  pounds,  and  of  two  horses  and  driver  at  2,700  pounds,  ihn  { 
load  will  be  less  than  ],(X)0  pounds  per  foot.     If  the  weight  of  men  bo  plaoixl  at  301) 
pounds  each,  and  they  be  closely  packed,  each  occupying  two  feet  square,  Iwlh  on 
roadway  and  sidewalks,  the  load  will  be  1,.'>(M.I  pountls  per  foot.    The  tests  of  the  iron 
having  been  satisfactory,  and  the  didlcnlty  of  putting  a  sufficient  load  on  the  bridge 
being  considerable,  I  did  not  make  a  full  test  of  the  span.     While  building  the  ap- J 
jiroaches,  I  parked  one  span  with  wagons,  three  abrcjist.ench  wagon  lo.ided  with  about  | 
4,0(MJ  pounds  of  earth  and  rock,  without  perceptible  dejneHsion  of  the  span.  1 

The  truss  is  the  Whipple,  with  diagonal  main  posts,  flat  bar  stays,  I'linrnii  patent 
column,  top  chord,  and  posts,  and  pin  connections.  The  floor-beams  are  heavy  15"  iron 
I-beama,  with  wooden  joists,  and  the  deck  of  the  roadway  two  thicknesses  of  plank. 
The  lower  thickness  is  of  2"  pine  plank  laid  laterally,  and  the  up]wr  oak  plank  3"  X 
ti"  laid  longitudinally.  The  roadway  is  20  feet  wide  in  the  clear.  There  are  two  foot- 
walks  outside  the  chords,  each  live  feet  wide  in  the  clear,  with  wrought-irou  bnml- 
rails. 

The  island  approach  is  eomideted.  It  has  a  grade  of  one  npon  38,  and  Is  piked  with  j 
rock  12"  thick,  and  covered  with  5"  of  gravel.  For  the  Moline  approach,  there  was] 
required  a  heavy  till.  The  abutment  isphiced  in  the  river  80  feot  from  the  shore.  Tbo  j 
gnule  of  this  approach  has  a  rise  of  3'  H"  in  80  feet.  1 

The  hand-rail  of  the  bridge  continues  down  the  slope  oreste  of  the  approach,  and  on  j 
each  aide  are  stone  footwalks  5  feet  wide.    The  ap[iroach  is  also  piked  and  gniveleil.  ] 
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Tfife  present  Chief  of  Ordnance,  Brig.  Gen.  S.  V.  Ben^t,  made  bis  first 
visit  of  inspection  at  the  arsenal  in  May,  1875.  He  remained  six  days 
at  the  arsenal  and  made  a  full  inspection  of  all  the  work  of  coustmction 
that  bad  been  performeil,  of  that  in  i)rogre.s9,  and  methods  employed  for 
carrying  it  on,  and  of  plans  for  future  work  and  interests  connected 
therewith. 

During  the  period  of  time  embraced  in  this  chapter  Ibe  business  at 
the  arsenal,  couueeted  with  the  care  and  preparation  of  ordnance-stores 
and  the  supply  of  the  Army,  has  greatly  increased.  The  Chief  of  Ord- 
nance, during  his  visit  at  the  arsenal,  made  a  special  examination  of  the 
facilities  for  commencing  at  the  arsenal  at  once  the  manufacture  of  stores 
for  the  Army,  the  sources  from  which  the  materials  to  be  consumed  in 
such  manufactures  could  bo  procured  with  the  greatest  economy,  and 
the  cost  of  such  work  at  this  arsenal,  compared  with  the  cost  of  the  same 
at  the  eastern  arsenals.  In  accordance  with  his  instructions  the  work 
of  manufacturing  was  begun  in  the  month  of  July  following.  An  ac- 
count of  this  is  given  in  my  annual  report  lor  the  year  ending  June  30, 
187G.     (See  Appendix  E  to  this  chapter.) 

In  September,  1S73,  the  ordnance  depot  at  Omaha,  Nebr.,  and  in  May, 
1874,  the  arsenal  at  Leavenworth,  Kans.,  were  broken  up.  Since  the 
latter  date,  nearly  all  the  ordnance- stores  required  for  the  Army  in  the 
Indian  country  have  been  supplied  from  this  arsenal. 

Since  1871  the  following  arsenals  have  been  broken  up,  or  their  nseas 
arsenals  discontinued,  and  the  bulk  of  the  i)ro[)erty  on  hand  has  been 
transferred  to  this  arsenal  and  overhauled,  broken  op,  stored,  or  made 
lit  for  i.ssue  to  the  Army,  viz : 

Mount  Vernon  Arsenal.  Alabama,  in  1872. 

Baton  Rouge  Arsenal,  Louisiana,  in  1871. 

Leavenworth  Arsenal,  Kansas,  in  1874. 

Detroit  Arsenal,  Michigan,  in  1875. 

Columbus  Arsenal,  Ohio,  in  187.'5. 

During  my  command,  since  June,  1871,  the  following  mentioned 
oflBcers  have  been  stationed  at  the  arsenal  as  assistants : 

Capt.  ^lorris  Schaff,  from  November  10,  1868,  to  December  31, 1871, 
at  which  date  he  resigned. 

Lieut.  M.  L.  Poland,  from  December  23,  1868,  to  August  5, 1871. 

Lient.  E.  M.  Wright,  from  June  13,  1871,  to  November  10,  1875. 

Lient.  W.  1*.  Butler,  from  October,  1860,  to  Julv,  1873:  resigned  July 
12,1873. 

Lieut.  Charles  Shaler,  from  July,  1870,  to  August,  1874. 

Capt.  J.  P.  Farley,  from  September  17,  1871,  to  June  29, 1874. 

Lieut.  Cullen  Bryant,  from  Jlay  20,  1872.  to  June  2,5,  1872. 

Lieut.  Issac  W.  Maclay.  This  ofHcer  was  assigned  to  duty  at  this 
arsenal,  bnt  was  here  only  one  day,  (October  18,^1873 ;)  resigned  Novem- 
ber 15. 1873. 

Lient.  W.  8.  Beebe,  from  September  24,  1873,  to  November  1,  1873} 
resigned,  to  take  effect  January  1,  1874. 

Capt.  W.  A.  Marye,  from  June  15,  1874,  to  June  12,  187G. 

Lieut.  A,  L.  Farney,  from  May  29,  1874,  to  November  28,  1874. 

Lient.  W.  S.  Starring,  from  November  14, 1874,  to  July  19,  187G. 

Lieut.  M.  W.  Lyon,  from  December  15,  1874,  to  November  10,  1875. 

Lieut.  J.  C.  Ayres,  from  November  14,  1874. 

Lieut.  D.  M.  Taylor,  froni  January  14.  1876. 

Capt.  J.  C.  Cliflord,  from  June  12,  1870. 

Lient.  James  Kockwell,  from  November  21, 1870. 

Capt.  A.  S.  M.  Morgan,  O.  8.  K.,  from  August  9,  1875. 
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Duriug  luy  absences  from  the  arsenal  the  following  oflioers  bare  been 
temporarily  in  coiiiunnd: 
Lieut.  M.  L.  Poland,  from  June  0  to  July  13,  1S71. 
Oapt.  J.  P.  Parley,  from  Marcli  11  to  April  12,  1872. 
Capt.  J.  P.  Farley,  from  January  13  to  Marcli  28,  1S73.  S 

Oapt.  J.  P.  Farley,  from  September  2G  to  October  1(3,  1873.  V 

Oapt.  W.  A.  Marye,  from  August  IS  to  September  2,  187o.  ■ 

Capt.  W.  A.  Marye,  from  February  8  to  !March  4,  187G.  H 

Capt.  J.  0.  Clifford,  from  October  30  to  December  1,  1876.  S 

In  1873,  an  act  of  Congress  was  passed  looking  to  tbo  establislimeot 
of  a  military  prison  at  tbo  arsenal.  As  tbe  bistory  of  tins  matter  does 
not  belong  to  the  history  of  tbe  construction  of  tbe  ar.seual  aud  work 
connected  therewith,  to  which  this  chapter  ia  devoted,  the  act  referred 
to  and  the  subsequent  correspondence  aud  action,  which  led  to  the 
establishment  of  the  prison  at  Fort  Leavenworth,  Kaus.,  are  copied  in 
an  appendix.     (See  Appendix  G  to  this  chapter.) 

There  is  not  much  else  connected  with  the  history  of  tbe  coustrnctioQ 
of  tbe  arsenal  during  tbe  period  of  time  under  consideration  that  is  not 
included  in  the  annual  reports  for  tbe  different  years. 

In  all  tbe  building  operations  embraced  in  this  chapter,  difficulties  and 
delays  were  encounteied  iu  procuring  iron  aud  stone  of  suitable  quality 
uod  in  sufficient  quantities.  A  sample  of  the  ditliculties  met  with  in 
procuring  iron  was  given  in  the  history  of  the  purchase  of  the  roof-framo 
for  Shop  E.  This  led  to  the  subsequent  manufacture  of  tbe  roof  frames 
for  Shops  D,  A,  and  F  at  the  arsenal,  the  new  Shops  E  and  C  affording 
ample  facilities  tor  doing  the  work.  So  long  as  tbe  frames  wore  maua- 
factured  by  outside  parties  under  contract,  only  a  few  were  competent 
to  do  tbe  work,  and  the  number  of  bidders  for  the  work  was  limited  to 
these  few.  When  tbe  frames  were  manufactured  in  the  arsenal  shops, 
all  ])arties  competent  to  furnish  tbe  iron  became  competent  to  bid,  and 
it  is  thought  that  a  consideriible  saving  iu  the  cost  of  the  iron  vras 
effected.  Besides  this,  a  very  considerable  saving  in  the  cost  of  manu- 
facture was  effected,  as  is  shown  ia  Appendix  E  to  this  chapter. 

Thediflicnlty  of  procuring  iron  of  suitable  quality  under  tbo  laws  and 
regulations  governing  purchases  and  appropriations,  also  led  to  a  plan, 
as  shown  in  the  following  correspondence,  for  the  manufacture  of  the 
f'higher  grade  of  iron  required  for  roof  frames  and  other  purposes,  from 
old  scrap  on  hand,  as  soon  as  the  armory  rolling-mill  (Shop  F;  should  be 
so  far  completed  as  to  permit  it. 

On  tbe  21st  of  November,  IS74,  au  offer  was  received  to  purchase 
about  120,000  pounds  of  wrougbtirou  scrap,  at  the  price  of  $20.oO  per 
tou  of  2,000  pounds.  I  referred  this  letter  to  tbo  Chief  of  Ordnance,  with 
tbe  Ibllowiug  indorsement: 

Rock  Island  Arsenal,  KorembtrZl,  1874. 
Respectfully  fonrardod  to  the  Chief  of  OnlnAuce,  U.  S.  A. 

Tbe  n^ithiii-uicntioni'il  storca  bare  beeu  ofiWred  at  public  sale.  I  do  not  think  tb« 
jiricua  offered  ore  8ultici<!nt. 

1  believe  that  all  wioii{;bt-iron  Hcrn|i,  and  particularly  gnn-carriafje-iron  wirafi,  iihoilUl 
1)0  rutuiiied  at  this  i>ost  for  eouveDiiou  iut»  n  bigU  f;rade  of  bar-iruoiur  tbu  niu  v(  tb« 
i.lrdiiauuu  Depaituieul  wbeu  the  roUiii^-iuill  shall  bavo  beeu  completed. 

This  letter  was  returned  to  l^Lijor  Flagler  with  the  following  indorae- 
meut: 

Ordnaxck  Offick,  .Vop.  27,  I87'l. 
Bespecl fully  returned  to  tbo  commanding  officer  of  Rock  Uhind  arsenal,  whose  view*, 
as  coLtaiuvd  in  first  iudoraemeut,  are  concurred  iu. 

8.  V.  UEXfiT, 
I  Brignditr-Oentral,  Chief  of  Ordnane*. 
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Oil  the  3(1  of  Marcb,  1S75, 1  iuilorst'd  a  similar  propositiou  to  purobase 
about  288,000  pounds  of  obsolete  and  uuserviceable  horseshoes  ou  hand 
at  the  arseual,  as  follows : 

I  am  firmly  of  the  opiaion  tliat  thesis  slioes  should  be  converted  into  wroajjhtirou 
scrap;  that  they  Hhoulil  be  retaiiitd  at  thJH  arsenal,  and  that  when  the  tlxtures  are 
pnt  into  the  new  rullin{;-iuill  a  heating  or  eicrup-furnace  and  train  of  "uierobaotA' 
rollH"  (or  rolls  containing  the  foruiH  for  iron  aiuot  nHcd  by  the  Ordnance  Department) 
should  be  added  thereto,  and  that  when  re(iuired  this  iron  dhould  be  worked  over.  It 
is  not  impossible  that  some  of  this  iron  may  fnruigh  stock  good  enough  for  the  maiin- 
lactnre  of  gun-barrel  blooms.  It  would  certainly,  when  worked  over,  famish  the  best 
iron  required  fur  ordnance  purposes,  and  an  iron  the  qualities  of  which  would  be  fully 
undersloud,  known,  and  ast>ure<l. 

The  cost  of  working  over  would  be  one  cent  per  lb.,  and  would  furniuh  an  iron  aver- 
aging iu  value  6  cents  at  ordinary  prices.  This  lot  of  iron  alone  would  pay  about  twice 
the  cost  of  the  plant  required  fur  working  over  the  iron.  With  this  end  iu  view  I  sni 
carefully  preserving  and  storing  all  wroogbt-iron  scrap  that  accumolates  at  tbia 
anienal. 

The  h'T      '  ire  now  securely  stored  in  the  bnseraent  of  oneof  the  new  shop-s,  and 

a<lditioii:  .ooni  of  the  same  kind  is  almost  unlimited.     Besides  the  saving  to 

tlie  GdVi! :.,..,  .„  ,  .ilculutcd  herriu  in  working  over  scrap,  it  is  fair  to  take  into  account 
a  farther  saving  to  ordnance  a)iprupriationM,  equal  to  the  amount  the  iron  would  be 
sold  for;  for  if  the  iron  is  sold  it  results  iu  no  houeiit  to  these  axipropriutious. 

On  the  Sth  of  March,  1S75,  the  Chief  of  Ordnance  retamed  the  fore- 
goiug-mentioned  papers,  as  follows: 

Okdsance  Office,  jWarc*  8,  1(575. 
Re8i>ectfully  retnrned  to  thecouimnuding  odlcer  of  Rock  Island  arsenal,  whose  views 
exprenniu)  in  id  iodorsoinent  are  apfiroved.    The  horseshoes  reteri-ed  to  will  bo  dropped 
from  the  returns  and  taken  up  as  scrap. 

S.  V.  BEVET. 
Srig.  General,  Chief  of  Oriluaiice. 

It  is  believed  that  the  rollingiiiill  and  machinexy  for  this  work  will  be 
in  condition  to  do  this  work  before  the  roof  of  the  next  shop  to  be  com- 
pleted (Shop  G)  will  be  required.  A  sample  of  the  difficulties  met  with 
in  procuring  sufiQcieut  supplies  of  stoue,  nuder  the  laws  and  regulations 
governing  purchases,  appropriations,  and  expenditures,  was  shown  in 
the  history  of  Store-house  A  and  Shops  B  and  C.  Through  changes  iii 
methods  of  purchase,  these  difficulties  have  been  much  less  in  sub.se- 
qnent  years,  and  nearly  all  the  stone  required  for  the  last  two  shops 
bnilt,  A  and  F,  was  delivered  promptly,  as  required. 

The  most  fruitful  source  of  opposition  to  a  proi)er  and  economical  man- 
agement of  the  work  of  bnililing  the  arsenal,  and  the  one  which  has 
been  most  pregnant  with  loss  to  tlio  United  States,  has  been  the  follow- 
ing section  of  an  act  of  Congress,  approved  July  12,  1870,  which  pro- 
vides : 

That  all  Imlnnces  of  itpiiriipriutions  contained  in  the  annual  appropriation  bills  and 
made  spccificallv  f»i  the  servico  of  any  lineal  year,  and  remaining  unexpended  at  the 
cxpiratiuii  of  V  '  '  '  \car,Hh.ill  only  be  applii'd  to  the  payment  of  expenses  pi-operly 
incurred  dur.  ir,  or  to  the  fiillillmcnt  of  contracts  properly  mide  within  that 

year,  and  sncli  -  net  uoedud  for  the  said  purposes  shall  be  carried  to  the  sar- 

plu«  fund  :  J'roridni,  That  I  his  section  shall  not  apply  to  appropriations  known  as  per- 
lUAUcut  or  iudeliuile  appropriations. 

It  is  not  supposed  that  this  law  was  framed  for  or  intended  to  apply 
to  other  ajjprojiriations  than  thosff  the  necessity  for  which  should  expire 
at  the  end  of  the  jear,  such  as  pay  of  the  Ajmy,  &c.  It  was  found, 
however,  that  it  applied  to  building  operatious  at  this  arseual,  and  its 
effect  was,  and  has  been,  simply  to  comjiel  the  coii)i)Ietioa  within  the 
year  of  building  oj)eration8,  which,  in  the  interest  of  economy  and  good 
work,  should  lie  exteudeti  through  several  years.  This  should  be  evi- 
dent,,  without  explanation,  to  an  architect,  and,  with  a  little  considera- 
tion, to  any  thiuking  mind. 
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Under  tbe  above  and  other  laws,  appropriations  for  the  arsenal  aro 
not  available  till  after  July  1,  and  the  time  for  using  them  expires  ou 
the  30th  of  the  following  June.  After  the  1st  of  July,  tlio  necessary 
advertising,  execntion  of  contracts  and  their  ajjproval,  postpones  tbe 
time  of  the  first  delivery  of  materials  till  September,  and  often  till  late 
in  September. 

The  walls  of  the  buildings  are  of  stone,  and  the  construction  of  the 
buildings  involves  as  many  of  the  difficulties  and  delays  due  to  archi- 
tecture and  architectural  engineering  as  are  comiuon  to  important  Gov- 
ernment buildings. 

On  account  of  the  climate,  the  season  for  out  door  aud  masonry  work 
closes  generally  about  the  List  of  October,  and  does  not  recomineuco  till 
after  the  middle  of  April.  When  a  bniUling  has  to  bo  finished  in  the 
year,  it  must  be  covered  in  before  winter  in  order  that  inside-work 
may  go  on  during  the  winter.  A  consideration  of  the  foregoing  will 
show  what  obstructions  this  law  has  opposed  to  an  economical  manage- 
ment of  the  work  since  1870.  The  difHcultiesand  losses  growing  out  of 
it  were  carefully  set  forth  year  after  year  in  my  annual  reports,  and 
some  action  to  secure  relief  urged.  (See  Appendixes  B  and  C  to  thi.s 
chapter.) 

Section  .">  of  an  aet  of  Congress  approved  June  20,  1874,  gave  relief 
in  the  case  of  appropriations  for  fortifications,  light  tiouses,  river  and 
harbor  improvements,  and  public  buildings,  but,  as  it  appears,  not  to 
building  operations  at  this  arsenal. 

The  following  correspondence  and  papers  give  an  account  of  some 
eflbrts  made  to  obtain  relief  from  the  operation  of  the  law,  in  addition 
to  what  was  stated  and  urged  in  the  annual  reports  referred  to  above. 

Sec.  5  of  an  act  of  Congress  approved  June  20,  1874,  requires: 

Tliut  from  iiiid  after  tlip  first  day  of  .Tiily,  oightepn  Iniiidred  nml  seventy-four,  and 
of  onch  yt'iir  llii>rciifliT,  the  Sperctnry  of  tlii<  Treasury  aliiill  cause  ull  uncxpouded 
Imlaui'efl  of  iippro|iriiitiona  wbieli  »lmll  liave  reMiiiiucd  npoii  the  books  of  tins  Treasury 
for  two  fisoiil  years  to  bi«  carried  to  the  surplus  fund  aud  covered  into  the  TreMury: 
rrovidtti.  That  this  provision  shall  not  upply  to  pornmucut  spcoillo  appropriations, 
atipropriutioni  for  rivers  and  liarUors,  lijjiil-liouses,  fortifications,  puldio  l)uildin;s,  or 
the  pay  of  tlie  Navy  and  Miirino  Corps;  but  the  appropriations  named  In  this  proviso 
shall  coutiiiue  available  until  otherwise  ordered  by  Congress.  «  .  • 

On  the  'Uh  of  January,  1S75,  I  wrote  to  the  Chief  of  Ordnance,  as  fol- 
lows: 

I  have  tlie  honor  to  H«k  your  attention  to  section  ."i  of  an  act  of  Congjc"-^  ■■> — "cil 
June  "20,  li?7t,  which  provides  that  iipiiroprialiuus  for  rivers  aud  harbors,  1  t, 

forlifications,  and /im'i/i'o /i«if((i«(/((  shall  continue  available  until  otherwisr  i)y 

CoDKTess,  and  respectfully  re<|ae«t  that  I  may  be  informed  whether  tho  proviso  therein 
for  public  buildings  was  iuteiuled,  or  may  be  coiifttrne<l,  to  include  moneys  appropri- 
ated for  the  erection  of  public  buildings  at  this  arsenal. 

This  letter  was  returned  with  the  following  indorsement : 

OiiDNxxcE  OvvKZ,  January  12,  1875. 
Tle^pectfully  reiMnuMl  to  tljp  counnandini;  oflicer  of  Rock  Island  arsenal, 
Tbe  Tith  section  of  act  approved  June  'M,  l'<H,  embrnees  all  jiublie  buildintrs — Rork 
Island  arsenal  included — but  it  does  uot  )>enuit  the  use  of  tbe  money  uppropriatnd  for 
any  year  after  the  expiration  of  said  year,  except  in  fulllllmcut  of  coutracts  made  as 
provided  in  i>th  section  of  act  approve*!  July  I'i,  IS70, 

8,  V,  BENCT, 
Brigadier-Genrral,  CHef  of  (JrdHanrr. 

This  was  returned  to  the  Chief  of  Ordnance  with  the  following  in- 
dorsement : 

Rock  Islaxd  Au.*?.xal,  Januarg  IB,  l'?75. 
Reqieotfnllyrotnniel  to  the  Chief  of  Ordnance.  United  States  Army,    Tbe  baildinics 
tbJB  araetuu  being  included  in  the  proviso  of  the  5th  aeotion  of  tb#  act  of  Jane  SO, 
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l'^4,  Ibe  proviso  «i>i)oftrK(1  to  ino  t0  8l:tt(<  lliat  iippropr'mtiong  for  tbe««  buildings  sboulil 
ooutiuiiu  availublu  until  otli(.>rwi"n  ordnritl  by  Congress. 

M^  •  D.  W.  KLAGLKK, 

JUnJor  of  Ordnance,  Brt.  Lieul.  Col.,  U.  S.  J.,  (.'ommanding. 

In  January,  1875,  tlie  fo1luwii)>;  action  on  this  subject  wiia  taken  by 
the  Chief  of  Oiduauce  aud  the  Secretary  of  War: 

War  Depaktment,  Jaituurg  13,  liCS. 
Tbe  Secri'liiry  of  War  bag  tbe  honor  to  trannniit  to  the  House  of  RepivMentativ^g 
coininiinicatiou  of  tbtj  Uth  ioHlant,  from  the  couimainliiig  otficer  of  the  Kovk  Island 
araeiml,  with  indorsemuut  tbereon  of  tbu  Chief  of  (^rilniinoe,  retinegting  tbiit  tbe  itp- 
prupriution  lor  that  artjenal  for  tbe  year  eutliiig  June  :iO,  1876,  be  made  available  upon 
the  paiiiuigo  of  the  act,  and  to  recommeud  the  same  to  the  favorable  ooiisideruCiou  of 
Congreoti. 

WM.  W.  BELKNAP. 

Secretary  of  Ifar. 

UocK  Island  Arsenal,  Ilukou,  Janwiry  6, 1875. 

Stn  :  I  have  the  honor  to  reqncBt  (if  yon  deem  it  advisable)  that  Congress  he  askedd 
lu  make  tbe  appropriations  for  this  arseiml  for  the  year  ending  Jane  liU,  ItCli,  availablM 
for  use  on  tbe  pusmigo  of  the  iippropriatiou  act. 

Tbe  uece.Hsiiy  for  Ibis  notion  is  important  from  tbe  fact  that  tbe  estimate  iisks  for 
funds  for  tbe  completion  of  Shop  "A,"  and  for  the  ereetion  of  two  new  buildings — su 
oQlce,  and  one  block  of  quarters;  and  tbe  law  of  July  12,  \r<70,  requires  tbut  the  unex- 
pended part  of  tbe  appropriations  be  covere<l  into  the  Treasury  at  tbe  close  of  tbe  year. 
Therefore  the  buildings  have  to  be  completed  within  the  year,  (before  June  'M,  IcCO,) 
and  to  do  this  the  roofs  must  be  on  the  buildings  before  winter  sets  in.  As  contracts 
for  material  cannot  be  made  until  after  tbe  appropriation  is  available,  and  about  six 
weeks  must  bo  cousuuied  in  advertising  for  proposals,  it  is  clear  that  if  tbe  commence- 
ment of  work  is  deferreil  till  after  July  1,  au  economical  completion  of  tbe  necessary 
work  before  cold  weather  will  be  ditUcult. 

It  is  also  important  because  if  the  commencement  of  work  it  deferred  until  the 
middle  of  the  season,  skilled  labor  is  drawn  off  elsewhere  and  cannot  b«  obtained 
casjiv  aud  ecouomicolly.  . 

I  (io  not  think  the  importance  and  economy  of  commencing  work  early  in  thirj 
spring,  and  of  carrying  it  on  carefully  aud  slowly  through  tbe  whole  seasou,  can  bttl 
overentiinutcd.  I 

As  this  can  be  efteoted  by  making  the  appropriation  available  on  the  passage  ofl 
the  act,  and  there  seeuis  to  be  uo  objection  to  such  actiou,  I  would  respeetfully  urgal 
111  at  it  may  be  doue. 

I  have  this  day  sent  to  yon  a  letter  of  inquiry  respecting  the  intention  of  section  5 
of  an  net  of  Congress  approved  June  20,  ltf74.  If  if  is  found  that  the  act  referred  to 
does  uot  make  appropriations  for  luiildiugs  at  this  arsenal  available  for  a  longer  time 
than  one  year,  I  respectfully  request  that  Congress  may  bo  asked  to  make  the  appro- 
priations fur  this  arsenal  available  fur  use  at  least  two  yearn  after  tbe  appropriations 
are  made. 

The  necessity  for  this  has  been  explained  in  niy  annual  reports.  For  your  conven- 
ience, I  inclose  au  extract  from  my  last  annual  report  on  this  subject. 

In  any  case,  however,  I  deem  it  very  important  that  the  apfiropriations  for  next 
year  should  be  made  available  for  use  on  the  passage  of  the  ai>x>ropriation  not  liir  rea- 
■oiis  which  have  been  set  forth  in  this  letter. 

Very  respectfully,  your  obedient  servant,  J 

D.  W.  FLAGLER,  ^ 

Major  of  Ordnance,  Commandinti. 

Brig.  C;en.  8.  V.  BK.sfir, 

Chitfof  Ordnanct,  H'ashinglon,  D.  C.  j 

[latlndnraBment]  ^ 

Ordnance  Office,  January  11, 1875. 
Respectfully  submitted  to  tbe  Secretary  of  War.  The  commanding  officer  of  the 
Rock  laluuil  arsenal  very  clearly  sets  forth  herein  the  necessity  for  a  proviso  making 
uppro]iriatiuns  for  tbe  erection  of  public  buildings  available  on  the  pa.ssage  of  the  act 
and  fur  the  period  of  two  years.  His  views  are  concurred  in,  and  it  is  respectfully 
rooomuicndeu  that  tbe  atlentiou  of  Cuugretts  he  called  to  the  subject  for  favorable 
considerution. 

S.  V.  ben£t, 
Jirijudier-Gtneral,  Chiiff  of  Ordnance. 


238 


KEPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Extract  fnnu  the  annual  rtport  of  the  principal  opefaliont  at  the  liock  Iiland  ainmat, 
lUiHoit,  daring  the  fiscal  i/ear  ending  Jane  30,  1U74. 


I  would  agotu  respectfully  aiU  the  attention  of  tho  Dejuirtmont  to  tlie  necessity,  to 

tliiH  urHenul,  for  some  relief  from  tbo  operation  of  the  law  reiiiiiriug  tbiit  unexpended 

portions  of  appropriations  be  eorered  int4)  the  Treasury  nt  the  close  of  tlio  year. 

The  had  ivorUin^;  of  the  law,  particularly  an  regardu  economy  during  the  (last  year, 

.  liaii  been  somewhat  disheartening.    I  quote  what  vros  said  on  this  subject  in  my  last 

f  annual  report,  which  explains  some  of  thodidleulties  arising  from  the  operation  of  the 

law  iit  this  antennl : 

"1  respectfully  invite  the  earnest  attention  of  the  Department  to  the  effect  npou 
the  0|>eratious  of  this  ai-senal  of  the  law  of  July  12,  Ib'U,  covering  unespeudetl 
uppropriatious  into  the  Treasury. 

"  In  building,  an  appropriation  generally  is  only  sufficient  fur  the  operation  in  band, 
and  the  cflect  of  the  law  is,  then,  simply  to  compel  the  forced  completion  of  rho  opera- 
tion within  the  year.    This  enforced  eouipleliou   is  dillicult  of  accomiilinbuient,  and 
tunst  almost  always  be  attended  with   iuiperfectiuus  in  the  work  and  eousiderable 
^adilitiouul  expense  and  loss  of  money.     For  instance:  An  appropriation  is  made  for 
[the  erecti<m  of  a  building.    The  money  is  not  available  for  the  work  till  after  July  1, 
md  caunot  be  obtained  till  some  time  thereafter,  and  the  building  must  be  completed 
'before  the  aoih  of  Juno  following. 

"For  most  buildlngH  tho  walls  must  be  completed  and  the  roof  put  on  before  cold 
weather,  su  that  interior  work  may  go  on  during  the  winter,  or  the  building  mnnol  he 
completed  in  thr  ijear. 

"  Under  the  laws  and  rules  goveruing  expenditures,  work  cannot  be  well  under  way 

until  the  latter  jiart  of  July.     There  is  then  luft  of  giiod  wiiathor  only  Augnut,  Sop- 

ilcxubor,  October,  and   sunietlmes   a  part  of  November,  for   all   the  excavation   for 

ifoandutinns  an<l  liHsenicDt<«,  (generally  in  rock — a  slow  and  tedious  work,  requlrln); 

lilufiting,)  and  fur  the  eoiupletiuii  of  the  walls  and  rouf, 

"The  walls  nro  stone,  and  stone-work  involving  architecture  cannot  be  hurried 
satisfactorily.     All  tho  o])erutioMs  of  getting  auitiihlu  atcmu  l«°nm  distant  riaarrien, 
I  transportation,  cutting,  and  preparation  for  the  walls  are  slow,  tedious,  and  trouble,- 
'  some,  and  unexpected  dolayt-  aie  sure  to  occur. 

•'The  dements  of  loss  iu  doing  work  in  this  manner  are  as  fidlows:  Suitable  niate- 
risl  cannot  be  obtnimd.  and  bi^h  prices  mu.st  bo  paid;  a  i|narrymau  cannot  work  h\a 
qnorry  to  ii'                       !  <]iarge  accordingly  ;  the  contractor  ut  once  uiiderstuniU 

I'bisailvuni:  i.s  to  deliver  poor  material :  theulllcer  must  sometimes 

laccept  mat; tl  i eject  were  not  the  alternative  the  lo&s  of  his  appro- 
priation nnd  t.->ilure  to  do  his  work ;  again,  a  lorge  force  must  be  employed  on  the  work. 
This  involves  the  payment  of  extroordiuary  wages  to  get  workmen,  to  pay  traveling 
^xpenfccs,  and  change  their  abode,  when  they  may  be  dischargecl  in  a  few  months, 
ronbleanme  workmen  llud  out  that  the  Governmont  is  iu  their  power,  and  tho  8V»tem 
[  1i  '  ;  Tikes,  This  necessary  eiui)loynient  of  a  largo  force  temporarily,  and  tlion  a 
f                    uf  work,  and  requiring  workmen  to  lie  Idle,  not  only  creates  great  dissatio- 

i:.^..i uiiug  workmen  and  in  the  community,  but  also  deprives  the  Goveruiiieut  nf 

the  advantage  of  giving  workmen  regular  and  permanent  employment,  wberuby  thejr 

are  induced  to  make  this  a  permanent  home,  and  their  services  cuii  be  obtained  at  fair. 

low  wageo.     It  is  impossible,  in  most  cases,  to  push  walls  to  completiim  before  cold 

weather,  and  the  upper  and  dilUcnlt  part  of  tho  wall  must  bi)  built  iu  the  extromecnlil 

of  winter  at  great  loss.    The  season  for  advantageous  work  conimnnceg  in  the  spring 

liand  closes  in  the  lull.    Tho  close  of  tho  fiscal  year  comes  just  in  the  middle  of  th.'vt 

1  iwason,  and  work  must  gradually  stop  as  tho  end  of  the  year  approaches.     This  nconr- 

[litig  in  the  busiest  part  of  the  season,  many  of  the  beiit  workmen  are  sure  to  get 

'emidoyment  elsewhere  before  work  can  be  resnuietl,     Little  latitude  is  allowed  In 

uiuKiug  |>ui'chiuieji,  and  they  must  bo  made  at  once,  no  matter  what  is  the  state  of  tho 

market,  and  without  waiting  to  draw  from  distant  sources, 

"The  foregoing  are  it  few  of  the  evils  of  tho  system.    Great  trouble  and  labor  is 

involved  iu  combating  them,  and  it  cannot  alw,iys  be  dune  successfully.     I  know  of 

few  things  so  heartless  anil  discouraging  as  to  labor  diligently  and  well  to  accomplish 

work  econoniicolly  and  Hnd  oneself  deleated  unnecessarily. 

"Tho  evils  Bjiokeu  of  have  been  in  full  force  at  the  arsenal  during  the  past  ynar, 

I  The  rebuilding  of  Chicago  drew  off  every  kind  of  material  ami  labor  tci|iiir(il  at  tUo 

[arsenal,  piomot«d  strikes,  advanced  prices,  and,   being  forced   to   acrniii])llKh  wurlc 

'Within  a  spi  cified  time,  it  was  iuipossiblo  to  do  it  salisfactutily  and  well  at  sjitlsCaclory 

price*  and  keep  within  the  estimates. 

"  I  believe  that  none  of  these  I  acts  are  new  to  the  Department,  If  the  Dfiinrinnnt 
deetn  it  practicable  to  get  from  Congress  any  modiHcation  of  tho  law,  1  lly 

urge  the  great  advantage  to  this  ai>>enal  of  auch  a  niodilicaliou  as  will   .  .o- 
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rpriations  for  public  bnildings  nt  this  arsenal '  permanent  appropriations,'  or  available 
for  three  yeiirs  or  two  years,  instead  of  one,  and  I  respeolfuUy  request  tUat  some 
action  to  this  end  may  be  taken. 
"D.  W.  FLAGLER, 
"  Capialn  of  Ordaancr,  Bri.  Lieul.  Col.,  U.  S,  J.,  Commanding." 
On  Slay  4,  1S76,  I  wrote  to  tbo  Chief  of  Ordnance  aa  follows: 

I  liove  tbe  honor  to  conimunieatQ  for  yonr  informntion  the  foUowinj;: 

An  Mppro]iriation  was  miule  by  Cou)^eiHi  last  year  for  transniiHsiou  and  water-power 
machinery  lor  fnruiHbing  pnwer  to  tbe  shops  nt  this  nrsenul. 

The  character  of  the  machinery  was  «uch,  that  time,  pcrtninly  a  year,  was  reqiiircil 
for  its  mannfaeture,  if  regiird  wus  jiaid  to  economy  and  perfection.  The  machinery 
coald  not,  therefore,  be  uiude  and  put  np  last  fall.  It  is  now  nearlj-  nompl(;t<«l,  but 
cannot  be  pnt  in  during  tbe  present  high  \r»ter  in  tbe  river.  This  high  water  will  last 
until  after  July  1st,  and  the  work  cannot  be  done  with  advantage  until  low  water 
this  fall. 

Section  5  of  act  of  Congress  approved  July  12,  1870,  (chap,  ill,  vol.  Ifi,  p.  330,  Re- 
vised Statutes,)  reijuirinfj  i.hiit  unexpeudttd  portions  of  appropriations  be  covered  into 
the  Tr<%isnry  at  tbe  close  of  eJicii  lisciil  year,  practically  re<iuire«  that  the  work  be  oom- 
]>let«s<l  before  .Inly  1st,  unless  tbe  time  fur  doing  the  work  can  be  extendeil.  If  thin  is 
not  done,  the  oseof  the  nmchinery  munnfautured  must  be  lost  for  some  years. 

I  therefore  respectfully  reiinest,  If  you  Hhould  deem  it  necessary,  that  application 
lie  mode  to  Congress  for  permission  to  continue  for  use  at  this  arsenal  until  .luiie  3l), 
le?r7,  any  unexpended  portions  of  appropriations  for  this  arsenal  that  may  be  on  haoil 
at  the  close  of  the  present  fiscal  year. 

To  show  the  loss  to  the  Government  which  mnst  resnlt  from  the  operation  of  the 
•ct  of  July  20,  ItfTO,  in  it«  application  to  bnildinjj  ami  engineering  opuratijns  at  this 
arsenal,  I  respectfully  refer  you  to  my  letter  uf  June  (J,  lci76,  and  my  annual  roporto  for 
the  years  1873  and  1f?4. 

With  the  hope  that  relief  from  tbe  operation  of  this  law  may  be  obtained  wilbont 
application  to  Cont;ress,  I  respectfully  refer  yoa  to  my  letter  of  January  0,  lo7o,  u  copy 
of  which  is  introduced  here. 

(This  is  the  letter  transmitted  to  Congress  and  copied  a  few  pages 
back.) 

During  the  last  session  of  Congress,  (I  think  in  January,  1?75,)  application  wa.s 
made  by  the  Chief  of  Ordnance  to  Congress  for  such  action  as  would  make  appropria- 
tions for  the  antenal  available  for  use  for  a  longer  time  than  one  year.  I  was  informed 
after  tho  close  of  the  session  by  the  member  of  Congress  from  this  district,  Hon.  J.  B. 
Hawley,  that  this  application  was  referred  to  the  Committee  on  Appropriations,  and 
that  that  ciimmitt«c  took  no  action  in  tho  matter;  but  ho  staUid  that  the  iutetitiim  uf 
section  ii  of  act  approved  June  20,  1874,  (sec.  3,  chap.  328,  p.  110  of  Statutes  passed  by 
first  session  of  tbe  Forty-third  Congress,)  was  to  grant  exactly  the  modification  of  the 
act  of  Jnly  12,  1670,  that  was  asked  fur,  and  that,  therefore,  no  further  action  w&i 
necessary. 

Mr.  Hawley  also  informed  me  that  on  account  of  the  importaoce  of  the  matter  to 
the  interest*  of  this  arsen.al  he  called  upon  the  accounting  officers  of  the  Treasury  for 
It  decision  as  to  tho  apjiliration  of  section  .1  of  act  approved  June  20,  1574,  to  appro- 
priations for  this  arsenal,  and  I  inclose  herewith  a  letter  from  Mr.  Hawley  on  this 
sabject. 

In  view  of  its  importance  to  tbe  interests  of  this  arsenal,  I  respectfully  ask  for  such 
action  in  tbe  matt.-r  as  yon  may  deem  aflvisable. 
Very  respectfully,  your  obedient  servant, 

D.  W.  FLAGLEK. 
Major  of  Ordnancr,  CommahdiHg. 

The  following  is  a  copy  of  Jlr.  Ilawley's  letter  referred  to  in  the  fore- 
going communication : 

Rock  IstAitD,  ItxiNOis,  Jfiny  3, 1S76. 

Colonel  D.  W.  FLACi.r.n, 

Commanding  Hock  Inland  Jrsenal: 

Dear  Sib  :  Youra  of  yosterd.iy,  with  inclosnres,  jnst  received.  I  remember  very  well 
your  communication,  referred  Ity  tbo  Chief  of  Ordnance  to  Congress,  upon  the  subject 
of  jioveriiig  iuto  tho  Tre,isury  unexpended  balances  at  tbe  end  ot  the  fiscal  year. 

A  year,  ago  last  winter  I  called  tho  attentitm  of  Gen.  Garfield,  chairman  of  the 
Cuuimittee  on  Appropriations,  to  your  letter,  and  he  was  clearly  of  the  opinion  that 
Miction  5  of  act  of  J  une  20,  ldT4,  was  sullicient  to  x>revent  tbe  covering  iuto  tbe  Treasury 
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of  tialiinoMi  of  ttiipropriatioDii  tumle  for  the  oonstrnction  of  baildings  at  Rock  lalonS 
nriMiiiul. 

I  coiiniim-d  wil.li  liim  fully  in  Ih&t  opinion,  and,  for  the  pnrpoae  of  a&certaiaiOK 
wliikl  would  l>n  tliH  Autloii  of  the  TreaHiirv  Uopurtmnnl  opoo  the  law,  I  oullud  upou  the 
Fii'itt.  Hnd  Snoimd  CoiiiptrulliTs  of  rhn  Truatiiiry  Mul  pri*8iint<!d  the  ({auatiou  to  them, 
and  wnii  Inloruifxl  l>,v  bulh  ofthcm  (hut  they  li^iil  oou  >iiltAd  together  in  regard  to  it,  and  | 
wuro  of  oiilniiin  thut  biiliiuuca  of  apprnpnul  ooi  f  >r  aiuU  biiildinga  vrere  not  covered 
Into  till)  Trooanry. 

I  »o  wi'oi.n  you  noon  after,  ailvixini;  yon  of  what  I  bad  done,  and  assuring  yon  that  yon 
would  lidil  tlin  then  oxJHiing  law  in  itn  ailuiiumtratiou  all  tbat  you  wroulu  duaire. 
Kiwnectfnll}',  your  oMicDt  servant, 

JNO.  B.  HAWXEY. 


On  the  10th  of  August,  1876,  I  wrote  agaia  to  the  Chief  of  Ordaaoce, 
Mi  follows : 

Rnfi-riln){  to  my  lettor  of  May  4,  187G,  respecting  tlii>  impracticability  of  putting  in 
watnr- whM'U  and  other  miU-uiachiui-ry  under  the  appropriation  of  Iumi  year,  unless  the 
tluiii  for  doin){  the  work  was  extended  until  the  season  of  lo«r  water  in  the  river  this 
fall,  I  have  the  honor  to  ask  if  any  decision  is  obtained  which  will  permit  the  work  to 
Ihi  done  tbix  fall,  that  I  may  receive  instruutions  as  soon  as  is  convenient. 

I  had  nearly  completed  the  manufacture  of  the  water-wheels  and  mavhinery  on  the 
llllili  <if  June,  when  under  par.  5  of  act  of  Congress  approved  July  V2,  IrCO,  the  work 
had  to  st«p. 

I  have  left  (unexjwnded)  $3,62.')  of  the  appropriation  for  this  work,  which  is  suQioieut 
for  puttins  in  the  machinury  and  commouciug  the  use  of  the  svater-power,  if  aaihority 
conld  be  ohtaiueal  to  use  it. 

The  season  of  low  water,  during  which  it  is  practicable  to  put  in  the  mochiucry  with 
anv  I  '  ~    'i-unomy,  will  be  over  about  the  lajt  of  October,  and  tbere  ut  left  now 

onl>  rivnt  time  in  which  to  do  the  work  well. 

li  ;; _  ...uory  had  been  put  in  witbin  the  limit  of  time  which  tlic  act  of  Congress 

above  referred  to  ^ave  for  completing  the  work,  then  it  must  have  been  put  in  during 
the  high  water  oflast  May  and  Juue.  This  would  have  re>iuirud  new  coffer-dams  of 
fifftat  strength,  'J'2  foet  high,  and  that  the  water  be  punipe*!  out  to  a  depth  of  over  20 
(net.  This  alone  would  have  cost  more  than  all  the  money  n-quired  and  available  for 
potting  lu  the  machinery  and  completing  the  work. 

ThJM  lc>tt«r  Wii8  returned  with  the  followiag  iudorsement : 

Ordnance  Oiticb,  Wak  Dr.rAHrrMit.vr, 

H'a<Anj>(on,  Aaj.  II.  1(376. 
KeaitMtfully  tntnrned  to  the  commanding  olBoerof  Rock  Island  arsenal. 
1/Cgl«lalivp  acuoii  was  rvqueat«d  u> enable  Che  t-xpouditure  of  the  appropriation  m*de  I 
for  iJiis  |iun>o««  Ui  be  coutiuued  after  July  1st,  but  no  action  has  been  lakou  by  Cou- 

jCnaS  nil  tli<'  :>llbiL-eI. 

S.  V.  UtXCT, 
llrifadUr-Gminxl,  Cki^  uf  Ordsoao*. 


1 


Afptmditm  to  Oh«gfkr  nil, 
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»t«in«(lik*.«nilll)«>bniItliii>{'>r(lM)ilikn  tftpri>v«iiMhooverfl'>wofHi»\TnlineWiifi>rPi>wi>r 
Coinpiiiiy'H  1:iii<).  PruviuilM  lo  tbo  btixiiiniiiK  i<(  tliu  ymii',  wmk  n|M>ii  tlin  w>iri>r-|iiiwri 
hn<l  iVeti  r-nrried  As  fitr  an  the  htiildiiig  of  iho  ii|i|ici'  mUhiu  iIuiii  to  itM  iiiii<r»v<Tt«M  with 
M      iiniponirv  "  Vinlk-h(M«(i;"  the  cotnpK-tioii  of  iho  i«hiiii1  uliiiru'liko  ;  :i  [■  i 

11  of  Ihw  r:itiul,  iiml  thii  bnililing  of  u  ]Mirtiiiii  of  thu  Mf.oin-  dike.     Tl' 

..,,,l>-head  "  ref.Tii;d  to  Ih  .showti  on  th«  map,  and  wuh  put  in  by  the  M ■ i- 

Power  t^onipimy  for  the  pniimMO  of  ennliliiig  ihoin  to  iisn  tli«  water-powoi  until  the 
lower  dam  stionid  bo  cnmploled.  When  l>nildiii^  the  atone  dike,  cotlnr-dani  No.  a 
inrloiti'd  thu  pan  of  the  river  where  the  dike  is  situntud,  and  the  bud  of  the  river  wilbiri 
t,hf  eofl'rti'  was  kept  dry  by  pnmpiii);. 

'I'he  itoliui-  WatiT-Power  Company  n»ed  the  water-power  during  this  time,  their 

tail-watrr  ^-^»c■apill^  hflwceii  cottV-r  No.  '2  and  th"  uneoiiiploted  end  of  tlie  dam-wall.     A. 

,  vontraot  betweu  the  United  Htatea  and   the  Moline  Wuter-Power  Cunipouv  reiiiiired 

Rhat  thitt  (;ap  lor  the  esteaiie  nf  the  coinpany'ti  tail-water  between  the  nnliiii^hed  ends 

fof  the  dam  and  the  Htone  dike  fihonid  be  left  open  until  the  dike  ahonhl  be  eonipletrd 

to  that  pr>int,  and  there  should  be  left  in  the  canal  only  anUirient  material  to  coinidete 

the  dike  and  eliue  np  the  f(ap.      Then  the  oonipany'H  );at«H  wrru  to  be  rli>ge<l  anil  thu 

w.iler  Nhut  olf,  while  the  (jao  was  belnif  chwiMl  and  the  canal  llninhed. 

Work  fortlio  year  ending;  J  iiia-IiO,  If*?"^,  iiicliub-salHo  work  done  I'roni  Jiine.'ith  to  June 
:Wtli,  If^l.  TiMi  days  were  conKUmeil  in  pniiipni;t  out  the  collor.  The  foree  of  workmen 
oD  the  canal  was  llien  pradnally  increaned  nntil  Jnno  :lilth,  when  the  dally  ex|)enm» 
had  lenehed  about  Sl.f'JO.  From  that  lime  till  the  close  of  the  season  nbont  9t)(» 
Lfaiborers  nod  75  teanm  were  employed  on  this  work,  the  daily  expenses averaxinK  al-ont 
l|],2iVU.  The  dimensions  of  the  oaual  and  the  stone  dike  ure  shown  iii  the  ucoompauy- 
1ux  drntviiip.  marked  "A." 

Til"  core  iliown  in  the  cross-section  of  the  stone  dike  is  composed  of  a  b^fon  of 

hydraulic  cenirnt  and  lliiely-broken  rock.      The  slopes  of  the  dikes  are  covered  with 

very   excellent    dry  slope    wolls,    (jfeiiernlly    called    riprap    in    this   report.)       These 

wnlls  huve  their  foundation  on  bed-rock  nnder  the  river,  and  are  sustained  from  slip- 

^iuK  by  II  sli^jht  excavation  and  heavy  riprap,  shown  in  the  drawing.     Totnl  excnvii- 

Biuu  of  ciirtb  from  the  canal  during  the  year  was  ^,T9:t  cubic  yards ;  total  excavation  of 

rocU  from  t'oiuil  diirinj;  the  year  was  t*7,(i71  cubic  yards ;  total  rock  hauled  to  and  use<l 

in  buildjiii;  sloiio  dike,  li.I.'il  cubic  yards:  total  beton  core  built,  3,H.l.'l  cubic  yards; 

total  earth  dike    built,  2.li(IO  cnbio  yards;  total  riprap  laid,  14,727  square  yards;  uui- 

sonry  laid  iu  ii|iper-duin  wall  and  in  wiug-walla  to  receive  the  upper  end  of  the  stone 

dike,  34ij  cubic  yarila  ;  masonr}'  in  piers  and  abutments  of  bridge  over  canal,  UtH  cubic 

yardti. 

Tbroiigboat  the  season  the  work  upon  the  water-power  bod  been  so  arranged  that 

I  tl      '    •'  >     tone  dike,  and  the  nppur  dam  should  be  completed  before  winter  set  in. 

I 'I  ay  bi'cuuse  the  high  wafer  iu  the  s(iring  would  probable  prevent  the> 

li'  iiiiption  of  work  before  the  latter  part  of  ,lune,  and  it  was  ilesiralde  that 

iiU  the  npiMT  part  nf  the  development  should  Imj  completed  during  the  year.    The  work 

would   have   been  completed  about  the  5th  of  November  had  not  the  Moline  Water- 

LPower  Company  rui-ed  a  ooutroversy  respecting  the  dimensions  of  the  canal.     In  uc- 

hardance   with   a  written  notification  to  the   Moline   Water-Power   Comjiany,  ditt«il 

KMMHit  2'id,  IHTI.  their  gates  were  closed  on  the  l.'ith  of  October,  l'<71,  and  new  colfer- 

^^^B^tlinrked  "  No.  ^1,"  on  map  A,)  cloHin);;  their  tiiil-rao'  were  put  in,  iind  the  work  of 

HHMkg  the  gap,  by  coinplotiug  the  stone  dam  and  the  stone  dike,  was  comiiienoed, 

lit  repl.v  to  my  notiftcatioii,  I  raceiveil  from  tlie  president  of  the  Moline  Water-Power 

CoTipany  a  protest  against  the  work,  and  it  was  then  that  the  controversy  referred  to 

l«'  oi,    l(  was  claimed  by  the  Moline  Water- Power  Company  that  tlie  cnnal  was 

t\'  irrow  and  too  shallow;  that  it  ehoulil  be  widened  about  llfty  feet  and  deep- 

Imot>^'<"""'  three  f<<et.     I  think  it  was  elenrly  shown  in  the  discussion  of  the  matter 

^■^■ttle  cnniil  wiis  being  completed  with  the  dinietisions  agreed  npon  between  fiuneral 

^B^nnn  .iml  the  Moline  Water-Power  Company,  and,  moreover,  that  its  capacity  waa 

nil  tbe  company  had  a  right  to  claim  or  ask  for  under  the  contracts  they  had  made 

with  the  tbivcrnment,  or  upon  any  pb-a  of  justice  or  economy.     For  a  full  di.Hcusslon 

lof  ;  ter,  1   respectfully  refer  you  to  my  letter  to  the  Chief  of  Ordnance,  dated 

■  (  .  H71,  inclosing  a  copy  of  the  protest  (against  the  work)  from  .Mr.  diaries 

'  .^w,.,.-  M,  (iresiilent  of  the  Moline  Water-Power  Company.    (See  Chapter  VIII.) 

To  pi-event  future  difiiciilty,  I  recoininended  that  the  canal  be  deepened  one  foot  at 

it*  iipii.-i  ind,  and  one  foot  and  three  inches  at  its  lower  end.      This  lecominenilation 

veil  i,y  the  Chief  of  Ordnance  in  a  telegram,  dated  Oiifober  aotb,  1K71,  and 

ry  change  ill  work  was  coinmeiiced.    Owing  to  the  character  of  the  rock  to 

Mn^AXCa^aicil,  it  was  extreini-ly  dinicult  and  in  most  cases  impossible  to  ijuarry  out  »x- 

HPm«ne  foot  from  the  bolluuiut  the  completed  parts  of  the  canal.    The  attempts  to  do 

^♦^■^"  'I  •■   -  ■■■1   -i->v  and  tedious,  and  as  the  blasts  would  generally  take  out  two  feet  or 

■!H»1  rock  bbisteil  hail  to  be  hauled  away,  tbe  work  beoanie  very 

r   .  ,        .    ,  climated  that  the  chi»nge  in  depih  of  the  canal  would  delay  its 

eiim|ikHioii  uImmii  uue  month,  but  although  Btreuuons  elforts  were  made,  I  failed  to 
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complete  the  work  diirini;  the  aeaaon.  Early  ia  December  beary  rains  and  oold^ 
woutUer  set  in,  (lelayini;  the  progress  of  the  work.  Deooiii l)L^r  22  the  oofler-ilani  w.i 
broken  by  u  licuvy  rain,  nuil  ii  few  Atxya  afierwaril  the  theriuofiieter  fell  to  10'^  buloti 
zero,  the  piiinps  uoiild  not>he  worked,  and  the  work  hud  to  bo  ubundonHd.  There  w>U 
left  about  :l,400  ciibiu  yiirdH  of  ruck  to  be  taken  out  of  the  ounal,  uiid  about  700  unhid 
.vardN  of  stone  to  be  plaoml  on  the  dike,  and  about  l.-SaH  square  yards  of  riprik|>iiiQ};  tfl 
complete  the  dike.  This  work  will  be  eonipleted  this  full  when  the  wuter  is  at  i' 
lowest  stage.  The  total  oo»t  of  the  work  still  rcquirwl  to  complete  the  dike  and  cana 
will  be  itlxint  $f>,UOO. 

I  eslinnite  the  cxpenw  to  the  nnit«<1  States  of  lowering  the  bottom  of  the  e»n;il  « 
it  has  been  done,  to  be  fully  $-^!>,fi4J.07.     It  will  bo  understood  from  the  foroi;. 
the  eanul  wax  so  far  eompleled  (hut  it  could  be  used.     The  stum- dam  w  i 
eompletiil,  the  stone  dike  so  nearly  vonii>leted  that  it  could  be  nfte<l  with  perliv  i  -,.11.,^ 
and  sii  little  material  was  left  in  the  caual  that  I  estimate  its  ouimcity  to  bo  diminiaheil 
thereby  only  about  6  per  cent. 

When  I  waa  forced  to  suspend  operations,  I  cleared  out  my  cotTers  and  permitted  tht 
Moliue  Wiiter-Power  Company  to  opeu  their  };af«s  and  use  the  unnal  as  a  tuil-race 
This  WHS  done  on  the  30th  dny  of  December,  I'iTl,  and  water  (Imt  Unwed  through  thfl 
cinal  on  that  day.    They  are  still  nsin-;  the  water-power  in  this  manner. 

Suluieqiient  observations  have  conviuced  nie  that  the  capacity  of  the  canal  is  sufli4 
piout  for  the  purjiose  for  which  it  was  designed.  In  answer  to  verbal  inqiiinro,  indw 
viduul  members  of  the  Moliue  Water  Company  have  snid  to  mo  that  tht-y  wore  entirvl] 
8ati60e<l  with  the  canal.  My  experience  leads  me  to  the  opinion  that  no  more  conviui.'- 
ing  pii(of  of  the  suHlcient  capacity  of  the  canal  could  be  reipiired  than  the  fact  I 
that  ihe  president  of  the  Moline  Water-Power  Company  has  maile  no  further  com- 
plninl«  awl  protests  against  the  work.  I  hojie  there  will  Ije  uo  further  controversy 
respecting  it.  The  accompanying  drawing,  marked  "  C,"  shows  the  method  of  com- 
plelin^  the  Moline  dam  and  of  the  wiuj^-walls  to  receive  the  stone  ilike.  The  tot 
exjKMiditnres  on  the  water-power  during  the  year  was  :Jli)(5,l:i;i.tiil.  The  total  nppn>" 
prialion  was  !j-.!00,000.  In  previous  years  the  expunditnres  upon  the  water-power  u«  ' 
exceeded  the  amount  deaignated  for  the  same  nnder  "  Rock  Island  arsenal  "  appropri-^ 
atinns  by  l|'i4,t(>5.17.  I  had  expected  to  eipialixe  this  expenditure  loal  year,  but  was 
prevented  by  the  necessity  for  deepening  and  complottog  the  caoal. 

WORK  ON   UNFINISHED  SHOPS   B  AND  C.  I 

The  present  designation  of  shops  by  letters  is  that  shown  on  the  accompauying  niMM 
timrked"B."  1 

SXop  r,  1 

This  shop,  heretofore  known  as  No.  1 ,  was  commenced  in  October,  lHli6.  Dnrinf;  thJ 
past  year  it  has  been  painted  thronghont,  the  iron  parts  requiring  two  coats  and  th« 
woo<l-work  three.  The  iron  part-s  painli-d  are  the  roof-frame  complete  and  the  coM 
unins  and  Hoor-joists.  The  wooden  parts  are  the  interior  of  the  woodi>n  roof,  sheath^ 
ing  and  rafters,  and  tbe  doors  and  windows.  Two  of  the  four  iron  staircases  have  been 
commenced  and  nearly  completed.  Ont,side  the  bu'lding  all  the  area  walls  havi>  tiecii 
laiilt  of  stone  and  completed,  except  along  the  e;iHt  front  on  First  street  ;  and  all  thfl 
entrunre-Kteps  have  been  built  except  uu  the  cast  side.  The  steps  are  of  stone,  niasalva 
and  aubstanlittl,  and  have  been  built  to  fourteen  of  the  doors.  The  total  length  <n 
area-wall  built  is  1,2&0  feet.  The  onrt  between  the  wings  has  been  graded,  requiring 
ttie  excavation  and  removal  of  a  considerable  ainonnt  of  rock,  and  has  been  pavett  Id 
inebits  in  depth  with  fluely-brokeu  rock.  The  ground  has  been  graded  on  all  sides  of 
the  bnUdlngexeept  the  east  side,  sodded,  trees  planted,  and  (lug-lone  walks  laid.  Tha 
total  amount  of  stone  walk  laid  is  <'>(i<3  feet  5  ft.  wide,  and  414  feet  8  ft.  wide.  j 

Shop  C.  j 

This  shop  was  rommenced  in  September,  18()7,  and  had  been  completed  so  far  »•  tbfl 
building  of  the  walls,  putting  in  the  iron  columns  and  door-jr)isls,  and  putting  on  thd 
tron  roof-frsine.  During  the  year  the  wooden  roof  sheathing  and  rafters  have  heed 
put  on,  and  Ihe  loof  slated  ;  all  the  eopper-work  of  the  roof  anil  the  i^otiduetor-*  aniu 
down-spouts  put  on  and  eompleled.  The  doors  and  windows  have  been  put  in  and  thfl 
latter  ginzed.  The  fire-proof-brick  archi>«  have  been  put  in  for  all  the  fliH>r«,  and  tha 
floors  laid  and  completed  and  the  ceilingx  plastered.    The  steam-heating  |iipe  haa  bned 

Knt  in,  and  the  building  painted  in  the  snme  manner  as  Shop  B.  The  iron  staircjufll 
ave  been  c<inirneneed,  and  the  whole  building  completed  to  the  same  extent  as  Hhnd 
B,  except  the  outside  grading,  the  steps,  and  area-walls.  The  total  expenditure  oni 
these  two  shops,  lifter  the  nopropriutions  for  the  year  were  made  avnilatile,  wad 
$I0:l..V.W.  A  portion  of  this,  $i:i,(H'0,  was  taken  from  the  appropriation  for  the  yeai 
uuding .)  aue  :tOtb,  IcQ  I.   The  remainder,  $9(),r)'Jc>,  bad  to  be  taken  from  the  approjiHatioa 
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tor  the  shops  for  th«  year  ending  June  30tb,  1872.  The  two  fiboiMi  are  now  entirnly  com- 
pleted, except  the  8t»nB  Mtejis  and  nri-aa  for  .Shop  C,  iind  the  iron  gtairwnyx  i«iid  Iistso- 
inent  jiaveniPtitH  for  the  two  MJioim.  I  etitiinutv  the  totftl  cost  of  the  work  yet  to  Im) 
done  to  be  S-Jl.dOO.     The  work  of  pnvinR  the  bnsciueiitn  biu  been  deluyed  for  the  pur- 

fuoe  of  making  experimont.s  upon  and  inveHtig;itions  reNpeetint;  concrete  pavfimnixs. 
t  was  tboii|;ht  that  oonerete  paveni'  tif    be  both  more  dnral>le  :i-i  '  nieal 

than  stone.     I  lla^'<^  pursued  thesi'  .  intt  tm  fitr  as  practicul>U3  ('  'bu 

year,  und  have  bad  throe  Hamplen  ui     .; ^.t^  pavements  laid  (at  the  i .. ,    ..       ,.  the 

parties  pr<>i)iiKiii|;  to  fnmiiih  the  pavement)  and  tested,  bnt  the  results  have  not  been 
very  sat.iHfnctory.  I  do  not  think  a  reliable  and  dnrable  eoncrete  pavement — say  one 
that  will  be  certain  to  la.it  more  than  live  years — oan  be  obtained  at  present,  except 
from  the  natural  iispbnitnni,  and  this  last  produces  a  more  expansive  pavement  than 
stone.  A  mixwl  or  roniponndcd  concrete  that  will  poi^ess  jnst  the  proper  ton;rhnen8 
and  har<liieH!4  ciinnot  be  produced  with  niiich  certuinty,  and  after  it  is  l»id  tiie  under- 
lying eiirtli.  gravel,  or  brokru  rock  seems  to  abstract  the  oil  and  other  cemunling  ma- 
terial from  the  uoncret«.  Eventually  the  hard  top  orust  of  the  pavements  is  broken, 
and  the  nnder  part  is  fonnd  to  be  dry  and  brittle,  and  crumbles  like  gravel.  Respect- 
ing the  natural  aspbaltnm,  there  are  other  objoctinuK,  besides  its  uost,  to  itit  use  for 
shop  pavemuuts.  Its  dark  color  absorbs  much  of  the  limited  light  in  the  basements. 
When  covered  with  dust,  wbicb  it  retains,  it  pnMluces  in  a  basement  the  effoot  upon 
the  eye  of  an  unpaved  dirt  floor.  The  more  serious  objection,  however,  is  that,  iu  the 
future  operations  of  the  shops,  partionlarly  of  the  armory,  it  will  be  necessary  to  lay, 
alter,  and  repair  water  and  steam  pipes  and  sewers  and  drains  and  sewer-traps  under 
the  pavement  Boors.  When  the  concrete  is  once  laid,  it  is  torn  up  with  great  ditti- 
onlty,  and  cannot  then  be  repaired.  A  suitable  concrete  p,avemont  can  be  prmlnced 
for  from  40  to  50  cents  per  superficial  foot.  A  suitable  stone  pavement  can  be  pvo- 
dneed  for  abont  35  cents  per  superficial  foot.  It  will  l>e  necessary  to  pave  the  base- 
ment of  .Shop  <.'  dnring  the  coming  winter,  preparatory  to  its  occupation  as  a  shop,  and 
it  IS  proposed  to  pave  it  with  llsgHtontis  from  4  to  ."i  inches  thick,  except  a  roadway 
alonjc  the  center,  which  will  be  paved  with  rubble  sot  on  edge. 

MEW  SHOPS  CO.MUENCCt>. 

Shop  D. 

F.xcavntions  for  this  shop  wore  commenced  early  in  May.  Nearly  all  the  excavation 
was  rock,  re(|uiring  bliisting.  Consideralde  dithuulty  was  eucouutered  in  obtaining 
gooil  CoundiitionH  for  this  building.  I  inclose  herewith  a  drawing,  marked  *'  D,"  show- 
ing the  character  of  the  earth  and  rock  pnased  through  iu  exc'tvating  for  foundations. 
On  the  drawing  several  clay  "  pockets"  aro  shown  and  marked  '•  N."  The  worst  of  theiu 
ia  the  one  marked  "N  M."  The  following  report  from  thuoQioorin  charge  of  the  work 
descrilies  the  character  of  these  "  pockets,"  and  the  method  employed  iu  this  ease  for 
securing  a  foundation  : 

"Foundation  of  Shop  D. 

"  The  site  was  occupied  by  a  number  of  old  frame  buildings  which  had  been  used  as 
hospitals  during  the  existence  of  the  rebel  prison  at  this  post,  and  afterward  as  tem- 
porary store-houses.  Their  destrnctiou  w-is  commenced  in  the  latter  part  of  April,  187 1, 
and  excavation  began  iu  the  early  part  of  May.  After  excavating  the  cellar  it  was 
nrcoHsary  to  obtain  a  firm  foundation  for  tbe  walls.  Previous  exiM^rience  had  shown 
that  what  appeared  to  be  solid  rock  was  sometimes  but  a  thin  sheet,  overlying  clay. 
The  uootviMary  fouudation  was  attained  with  considerable  difficulty  and  the  expendi- 
ture of  a  great  deal  of  time  and  money.  Through  the  northern  extremity  of  each 
wing  ran  a  seam  of  red,  yellow,  and  white  clay,  which  when  moist  was  very  yielding, 
though  when  dry  so  bard  as  to  reiinire  tbe  use  of  a  pick  for  its  removikl.  This  seam 
was  alKiut  thirty  feet  (30)  in  width,  its  depth  unknown,  as  after  penetrating  'M  feet 
Tertioally  at  one  point  water  began  to  pour  in.  In  the  we^t  wing  a  sewer  which  car- 
ried off  the  water  from  the  roof  of  the  ailjoining  shop  (B)  burst  in  the  evening  after  a 
heavy  rain,  and  by  morning  had  flooded  the  excavation.  The  water  disappeared  iu 
the  course  of  tbe  day,  running  off  by  a  subterrauuons  pas-^age,  not  apparent  at  that 
time.  The  recommcuoemeutof  the  rain  put  au  end  to  the  work  for  tliat  day,  and  by 
the  next  morning  a  large  area  of  earth  ha<l  fallen  into  the  opening.  This  bad  to  li«  re- 
moved, and  trom  that  time  it  was  necessary  to  use  a  sheathing  of  boards  suppoited 
•  Mie  inward  pressure  of  earth  by  strjug  frames.  Whoii  the  bottom  had  been 
i^iiin  heavy  rains  remlered  the  clay  so  jilastic  that  large  limestone  bowlders 

, which  weighed  over  three  tonn)  contained  iu  it  slid  toward  the  excavation, 

carrying  in  the  shi<athing.  It  was  necessary  a  third  time  to  remove  the  material,  and 
the  broken  boards  and  lieanis  made  the  oporatiou  stow  and  dilDuult,  This  lime,  owing 
to  the  cossutiuu  of  tbo  raius,  strength  of  the  shoathing,  aud  ooustuut  prooautioas,  the 
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cxrnvnflon  wns  siiocrfwriillj-  and  securely  carried  down  to  flic  vrster-levol.  On  iner«i«-l 
irig  the  Irngth  of  llie  cntiinga  wido  oaviirn  wai  fimid  |i:i.-«iiij;  from  the  cfiitur  of  rlio  1 
■KiSt  win;;  ii'TusB  tliK  fiinndattiin  in  a  Hoiitlieii.stfrl;  direoiinn.  The  bottom  of  the  <'»v-| 
ern  wos  covered  witli  wind  mid  the  ripiile-nmi  ka  sboH-ed  it  to  liavp  been  a  wiit«r-coiirs<».  I 
An  old  well,  30  f<M>t  deep,  in  the  eiuit  wing  of  this  Imililing,  had  boen  used  »h  th<>  rwop-l 
fiirlr  for  wiitrr  flowlii;;  fimu  the  roi.l  jif  Shop  U.  It  never  retained  :ii 
after  tha  heaviext  ruins,  and  the  indieutions  are  that  it  funnd  exit  throi 
drH'rihed  above.  Tn  obtain  a  «oiiiid  footing  for  the  walla  of  the  biiilii,,,^  ■>■■■■■<■-  ka^^ 
liarl  of  the  excuTiiliun  heretofore  deseribed,  a  '  eore  of  bCton  '  was  laid,  the  u|>[>ef^^9 
taee  l>pin);  convex,  and  an  lie  center  thns  formed  an  arch  ofiteven  connecutivecui^HH 
watilaid,  whieh  abullcd  at  either  end  on  ttolid  rouk  ;  27U  cubiu  yards  of  8t4>ue  were  InlM 
II  thiH  hole  alone.  It  was  neeeKgni-}'  to  eonstnict  arches  in  Hve  dift'ereot  places.  Th«J 
foundation  for  the  regular  cnnr^ieB  wan  made  of  vtone  ubtainud  from  a  quarry  on  tbe  1 
inland  ut  the  ferry-boat  landing.  I 

(Signed)  "CHAS.  SHALKR.  Jr.,  I 

"LI.  <ff  OrdnaHce,  in  Charge."     I 

Tlic  diflicnities  in  .securing  foundations  for  tbis  building  delayed  the  work  consider- 1 
Rbly,  and  the  work  wa«  fnrtber  delayed  by  the  insutlioient  supplies  of  building-i«toQal 
received  from  the  contractor.  During  the  year  the  fimudations  were  completed,  th» I 
liMSeuieut -story  built,  the  water-table  set,  and  the  irou  joists  uud  )(irder»  fur  the  firsij 
flo</r  puichbBtd  and  prepared  for  setting.  I 

Shop  E.  ■ 

Tbis  sbop  is  tbe  arsenal  blacksmilb-sbop.    The  arcbitectnre  is  tbe  aamo  as  that  of 
(be  other  shops,  except  that  it  is  only  one  story  hii;h,  and  the  walls,  having  no  upper 
tliiois  and  lean  weif;bt  to  sustain,  are  thinner.    The  roof  will  also  have  n  hood,  for  in- 
rrenseil  light  and  ventilation.    The  grade  of  the  flcmrof  this  shop  is  so  e--'   '"  '       thatj 
the  ground  in  front  of  the  shop  will  fall  from  Main  avenue  to  the  bur  iy  21 

feet  in  100  feet  to  reach  the  sills  of  the  front  dours.  The  lloor  will  then  ..;..  .  .:ict!eai 
in  11)0  feet  to  the  south  end  of  the  buildings,  thus  accommodating  the  door  to  th»| 
grades  of  the  streets  and  avenues,  so  that  carts  and  w.isfuns  can  enter  at  all  the  doors.  | 

Less  diflleulty  was  exiierieuced  io  obtaiuiuf;  foundations  for  this  shop  than  for  .Shop  ' 
D.  though  several  troublesome  "  pockets  "  were  encountered  ;  aud  the  same  delays  oo- 
cnrred   in  the  deliveiiee  of  building-vtone  by  the  contractor.     During  the  year  tba  ^ 
foundations  were  comjdeted  and  about,  one-half  of  the  walls  above  the  wat«r-tfebt«  I 
were  built.  I 

I  have  also  to  state  that  the  important  and  expensive  work  done  on  the  other  abop*! 
(B  and  C)  and  iipou  aveniiea  and  roads,  bridges  aud  sewers,  so  rednoed  the  appropriiv-  \ 
lions  that  the  work  upon  these  buildings  was  not  advanced  so  much  as  it  would  seem 
That  it  should  have  been, 

(rradet. 

The  grades  of  streets,  avenues,  and  grounds  about  the  shops,  so  far  as  they  bavs  , 
bean  esiablished  to  a"erminiodate  ibeni  Ui  the  general  pluu  uf  the  shops,  are  ahnvrn  uni 
tbe  accompanying  map,  marked  "  U."  I 

IMItr-hovBe  and  chinmey  for  Shop  C.  I 

The  pinna  for  boiler-house  and  cbiraney  and  engine-rooms  for  Shop  C  were  approved 
by  the  Chiel  <d  Ordnance  while  he  was  at  tbis  arsenal  in  October,  lci71. 

During  the  year  foiiudations  for  the  chimney  and  stone  pedestal,  and  tbn  stone  piwt- 
estal,  It)  feet  high,  weie  completed  ;  also  the  ligbt-c«lored  Milwaukee  pressed  brick  for 
tbe  outer  facing  of  tbe  chimney-slack  were  purchased. 

The  foundations  <if  the  iKiilcr-house  wore  completed  and  some  progress  made  on  th«i 
walls.  A  I'^horsc-puwcr  Corliss  steaui-eiigiue  fur  this  shop  baa  been  reuvived  ftoui 
tbe  8priugtield  armory. 

OririCKKS'  QCARTEUS. 

The  conininnding  ofncer's  qnarfers  were  completed  during  tbe  year,  and  the  twi>ii«t« 
of  siibulleru  ofllcers'  nii»rt<'rH,  commenced  during  the  year,  were  very  nearly  rom- 
jWeti'd.  Serious  trnnbic  lutd  debiy  Occurred  in  the  work  on  llio  sabalteru  offlcors'  (xnar- 
ters  ti-om  the  non-delivery  t>f  stone  by  the  contractor. 

eKwiats 

Ko  system  of  sewerage  for  the  shops  and  streets  and  avenues  had  been  adopted  nr#- 
▼ions  to  tbis  year.cxcept  that  sewers  had  been  bnilt  iinderRbo|)8  B  and  C.  There  w«», 
however,  do  drainage  from  these  sewers  or  from  tbe  bascmcnte  nnd  areas  of  tbe  »hop««J 
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liorl  H  was  neceasnry  thiit  the  work  «hoiil<I  bo  done  at  iinoe.  Although  thpie  woa  no 
Hpfi'ittl  aiipro(iriHtiiin  for  the  work,  it  wns  thought  lK>»t  to  coiiMtrnct  pitrriiiineiit  »BWor«, 
UcH.'aiise  any  UjiupoKiry  tlovicc  for  the  pur|«>si)  would  bo  i»ltondeil  with  contvidurahU 
exppusc,  whiuh  expcnbe  would  aflcrwurd  bo  woatud  wbini  pennanpnt  oewtTs  bhoald  bo 
bnilf. 

The  plan  adnptwl  in  sliovrn  iu  the  acoonipnnyinx  map,  marked  "  B."  Tlio  map  has 
ulso  drttwlH";f<  sbowitig  cro''n-i«->«tion>>  of  tlio  nowurM,  profilon  showing  the  fjll  of  the 
sfwcrs,  and  drawings  of  vuiiieal  drains  (with  Htonch-trn|)«)  from  thi!  shop-nrciw  and 
gutters  of  streets  and  aveunea.  The  down-spouts  from  the  shops  will  also  giinerally 
dincharge  inro  the  sew«r*. 

The  t'lcavalion  for  the  greater  part  of  tht;  main  sewer  was  necLwaarily  very  dwp,  as 
».howu  on  the  ilniwing,  and  was  generally  through  rock,  reipilring  blasling.  The  main 
K<>n'er  and  the  North-avenue  sewer  were  oouiplutod,  aud  about  oue-tliird  of  the  ^ulb- 
avenne  sewer  was  built  during  the  year. 

The  total  cost  of  the  work  was  $16,9iri.  The  moni'V  for  the  work  was  necessarily 
taken  from  the  appropriations  for  the  shops.  The  niiiin  snvrr  dineharges  below  l\tif 
t,  in  Sylvan  Water,  at  a  point  about  200  feet  below  the  water-power  dam. 

AVEXUKS   AND  1IOAD8. 

The  only  work  of  iniportaneoou  avenues  and  roads  do  ring  the  year,  exurpt  necessary 
repairs,  wits  the  building  of  North  avenue  and  repairs  of  the  Itock  Island  wagou-brld^e 
and  uiuiaaway. 

N'ORTB   AVE.NUB. 

The  bnilding  of  a  portion  of  this  avenue  was  necessary  for  the  proNeoution  of  the 
work  on  Shop  D.  As  the  excavations  for  huaerncnt  and  fmindiiuons  for  Shop  P  fur- 
nished Dearly  all  the  material  required  for  building  the  avenue,  it  was  thought  tn'it  to 
complete  the  work.  The  avenue  is  00  feet  wide  and  l,0-;0  feet  long.  It  is  perfectly 
js,mded,  and  paved  to  a  depth  of  10  inches  with  flnely-broken  rock.  Only  a  strip  SS 
ioct  wide  along  the  center  of  the  avenue  has  been  covered  with  gravel. 


RUCK   ISLAND   WAGON-BRIOOK. 

Ming  the  year  the  roadway  of  this  bridge  has  been  replanked  with  3-ineh  oak 
plank.  The  old  tl'ior  was  of  pine,  and  so  inucli  woru  as  to  rvnd'-r  it  unsafe.  Also  rUo 
piers  have  been  heavily  ripi';ipped  nearly  up  to  the  surface  of  high  water,  tu  prulecC 
their  foundations  from  washing. 

The  fouudations  of  one  of  the  piers  had  received  some  injury  and  been  endaiigeri'd 
by  washing  iluring  a  freshet  through  thst  uhitnnel  of  the  river.  CousiJeraldn  r><|i»lrs 
were  also  made  upon  the  slope-walls  which  sustaiu  the  causeway  leitding  to  the  linilge. 
This  work  was  alisolntely  neceRsary  for  the  prewrvation  of  the  bridge  and  causeway 
and  to  niiike  the  roadway  of  the  liridge  serviceable.  The  toUil  cost  of  this  work,  of 
biiiMiiig  North  avenUL-,  and  of  all  repairs  of  roads  aud  aveuui's,  grading  about  the 
,  eliiipN,  and  laying  of  Ihigstoue  walks,  plautiug  of  trees,  &,ti,,  waa  $li),67X  The  total 
Duuibcr  of  sUade-treus  planted  is  1,360. 

OTHEK  WORX  DOKE. 

'  A  goo<l  deal  of  work  hat)  been  done  and  much  expense  incurred  in  necessary  repairs 

of  the  temporary  wooden  buildings  now  iu  use  at  this  arsenul   for  barracks,  olllcera' 

quarters,  aud  other  purpoHea.     One  temporary  set  of  olticers' iiuiiiters  has  lieu u  cou- 

I  «lracled  from  one  of  tlie  old  piisou-liuililings,  and  one  [lermauent  icu-house  bus  been 

[built.     8ix  old  wooden  buildings  have  beeu  taken  down  and  removed  from  tile  site 

I  of  the  new  buildings  and  iinpiovements.    Considerable  repairs  have  been  made  <m  the 

water-rceervolr. 

WATKR-PIPB. 

Two  tbonsand  eight  hundred  and  8eveuty-nine('2,-S79)  feet  of  8-iuoh  water-pipe  and  454 

J/eet  of  4-iuch  water-pipe  have  been  purchased  during  the  year.     This  pipe  has  iiotyel 

tieeii  laid,     I  shonid  prefer  uut  tu  lay  it  until  the  puuip  14  removed  t.o  the  water-power 

tlaui ;  thou,  by  using  the  supply-pipe  Iu  the  reservoir  aa  a  watur-iuaiu,  about  1,'.200  feel 

of  pipe  can  be  savetl. 

D.  W.  FLAGLER, 
Capt.  of  Orditaitoa,  Uvt.  Lt.  Col,  U.  S.  A.,  Comdij, 
Rock  teL^iNO  Arsknai.,  September  'iGik,  leC2. 

NoTK.— So  mnch  of  the  al>ove  rep<irt  as  relates  to  the  mannfooture,  cleaning,  aud 
repairing  of  ordnance  and  orduanoe-slures,  issues  to  the  Army,  d£.c.,  ia  omitted  here. 
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Annual  riport  uf  the  principal  operations  at  thf  Rock  Inland  artenal  during  Ike  fi»eal  year 

ending  June  3U(/i,  la73. 


liOCK    ISlJ^NP   AIISENAL   WATEn-rOWKK. 

Tlie  work  ou  the  water-power  duriug  the  year  has  biu-n,  luainlj-,  tbe  oonstmction  of 
■n  irou  waf;iin  niad  brulgo  aciotut  tbc  wuter-puwer  uaiial ;  tbe  complotioD  of  the  carial ;  [ 
the  completiuu  uf  tbe  fttuue  dike  wbicb  sepurat«a  tbe  water-power  pool  from  the  tail>] 
rate ;  work  ou  tbo  dikes  to  prevent  tbe  overflow  of  the  Moliue  Water-Power  CompaDy's] 
lauda;  work  ou  tbe  Sylvan  Water  daui  aud  stone  dike. 

THE  CANAI.  WAGON-nOAD   BRtlKiK. 

Tbe  agreement  between  the  United  StateH  and  tbo  Moline  Water-Pownr  Companyl 
l'Ci|iiired  tbe  Uuited  Statita  to  build  a  bridge  over  tbe  tail-raoe  oaual,  wbicli  cuts  in  two  ( 
oaid  company's  laud.     Work  ou  the  bridg.'  wa.s  eommouced  in  July,  and  tbo  bridKuI 
w:u>  CDUiplHl«<l,  ready  for  travel,  in  Sepr.ember.     Tbe  loeation  of  the  bridge  was  fixed  1 
by  tbe  Miiline  Water-Power  diuipouy,  and  its  axis  in  placed  in  a  vertical  plane,  coo- 1 
taiiiing  tbe  center  line  of  afutnie  street.     It  is  for  tbis  reatiou  that  tbe  axis  of  the| 
liiidgu  In  not  perpendicular  to  the  axiu  of  tbe  canal.     Tbe  angle  between  them  is  Bl 
The  faccH  of  the  lihntmeuts  and  the  axin  of  the  pier  are  placed  parallel  to  the  axis  of  I 
tbe  canal,  aud  the  pier  iw  made  as  thin  as  is  consistent  with  tbo  streugth  re<|uired,  inf 
order  that  tbe  least  reaistauce  maybe  opposed  to  tbe  curreut,  aud  that  the  current 
may  uot  he  obatructed,  the  laies  of  abutujents  are  placed  back  of  tbe  wall-lines  of  the] 
cnual,  enough  uiore  than  to  compensate  for  the  crosa- section  of  the  pier,  and  to  give  an  1 
increased  eioss-seclion  of  water  at  the  site  of  the  bridge.     Couaiderahle  difficulty  woal 
uiiconiitcrcd  in  gettiug  good  fouudatious  for  the  abutments.     Unfortunately  the  site  [ 
selected  by  tbo  Moline  Water-Power  Company  was  almost  tbo  only  one  where  there 
were  uot  good  fouudatious  for  masonry.     There  were  pocket«  of  clay  under  both  abut- 
lueuts,  and  under  the  south  one  a  spriug  of  wat«r.    Tbe  rock  was  blasted,  aud  the  clay 
and  rock  taken  out  to  a  depth  of  about  lU  feet  below  tbe  bottom  of  I  he  canal  for  butb 
ubuiments,  before  good  foundations  were  fouud  ;  and  as  water  was  tliwiug  in  the cauol  , 
ut  the  time,  pumps  and  dirt  cotlers  were  required.     The  superstructure  of  the  bridge  ' 
consists  of  two  spans,  each  S7  feet  long ;  w  idth  of  roadway,  14  feet  D  iucbeg,  with  no 
sidewalks.    Tbo  hubs  is  a  double  quadrangular,  without  main  posts,  tbe  ends  of  tbe 
top  chord  resting  ou  stone  piers,  aud  tbe  top  chord  answering  the  purpose  of  a  railing,  i 
The  truss  will  carry  a  moving  load  of  24,UO0  pounds,  straiuing  the  iron  to  \.     Com-  < 
picto  drawings  of  tbe  bridge  are  inclosed  herewith.     Care  is  taken  to  make  a  fall 
report  respecting  this  bridge,  iu  order  that  tbe  Department  may  be  in  possession  ot 
koowleilge  showing  that  the  terms  of  the  contraot  betweeu  the  United  States  and  the 
water-power  company  have  been  complied  with. 

TUE   WATKR-POWER   CANAL. 

My  annnal  report  of  lost  year  shows  tbe  condition  of  the  oanal  at  tbe  close  of  th«t| 
year. 

Work  on  the  canal  was  resumed  October  14th,  and  tbe  canal  finally  oompletetl  Novem- 1 
her  'i7tb.  Aa  it  was  necessary  that  the  gates  in  the  upper  dam  should  be  closed  and  tbo 
water-power  company  prohibited  fron)  usiug  water  during  the  progress  of  work  in  tbe 
canal,  the  work  was  pushed  as  rapidly  as  possible,  even  at  the  expense  of  economy. 
Two  tbonsiind  four  hundred  cubic  yards  of  rock  were  taken  out  of  the  bottom  of  thej 
canal,  and  275  cnbic  yards  of  paving  aud  l.tVJU  yards  of  ripraji  were  [lut  on  the  dike. 
M'ork  ou  the  dike  was  prosecuted  nutil  the  latter  part  of  Deceuiher,  altbongh  the  canal 
was  completed,  the  gates  opened,  and  the  ose  of  the  water-power  resumed,  as  stat«<l,  in 
Noveuilier.  During  tbo  progress  of  work  ou  the  ounal,  a  dilllculty  occurred  with  mill- 
owners  who  use  the  water-power,  involving  the  jurisdiction  of  the  Uuited  States  over 
the  dam  and  gates.  Gates  were  opened  by  mill-owners  without  authority,  and  water 
dischargc<L  through  tbe  canal,  making  it  necessary  to  suspend  work,  aud  endangering 
tbe  light  mud  coti'ers  which  were  iisrd ;  and  armed  partiL«s  stationed  theuiselveaon  the 
Mbort>,  who  threateued  to  shoot  any  one  who  closed  tbe  gates.  It  was  neooaaary  to  nae 
soldiers  to  get  the  gates  closed  and  keep  them  closed. 

That  the  DRparlinont  may  have  iu  its  possessiou  full  knowletlge  of  tbo  manner  ta  { 
whigh  the  canal  was  completed,  this  being  involved  in  the  oontroversy  resjieoting  tbo  I 
grade  at  the  bottom  of  the  canal,  I  append  hereto  a  map,  marked  "  B." 

8VI,VAW  WATER-DAM. 

(Note. — This  is  the  lower  dam,  where  tbe  water-wheels  for  famishing  power  for  the  ' 
arsenal  will  be  pliiced.) 

The  work  of  building  this  dam  has  beeo  prosecnted  in  acoordaaoe  with  the  plan* 
approved  by  the  .Sooretary  uf  War  in  July,  l'^'^.    To  secure  the  groatest  ainouot  of 
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power  ftnvn  w(it«>r-wli(><!lK,  it  wan  iii<ctM<i«ary  tn  excavate  to  a  depth  of  7  fei>t  beloa  puti- 
luated  vxtruino  low  water  in  tli«  future  tail  rii<;e,  wbou  QO  water  sUonlil  lit)  rtniiiiii(( 
tlir<iU){lj  the  ){"'>'•*•  Tliir  plana  for  tho  dam  ri"<iuireii  thiH  uxouvation  to  extoiid  in  lif- 
tneen  the  eonnteiforls, siiiil  ho  close  to  the  uuiin  wall  that  the  exoaviitioii  conlrl  not  lie 
made  with  safety  after  the  wall  was  completed  and  whenever  It  should  heconie  ucees- 
loirv  tu  put  in  wheels.  The  excavatiun  biul  tliereforu  to  be  made  before  coiunieuciiig 
the  wall. 

The  bed-rock  of  the  rivp.T  alon<;  the  line  of  the  dam  wns  fonnd  to  be  gonorally  inne- 

cure,  fnll  of  xeaaia  and  clay  pockets,  ami  did  nut  fiirnisli  f^iiuil  fuundationii.     AIho,  it 

was  jjeuerally  shattered  in  bhuitiuf;  out  ibo  wheel-pits.     The  excavation  for  wheel-pits 

w;m  tbertfoie  curried  bai:k  to  the  np-.streain  side  of  the  main  wall,  and  the  whole  wall 

liiui  then  lo  be  built  up  from  the  bottom  of  the  wheel-pit«.     This  greatly  incroiised  the 

extimatetl  amount  both  of  excavation  and  masonry.    The  inoreased  nmonntof  moannry 

wati  alumt  :!U,OUU  cubic  feet.    The  total  excavation  of  rock  was  increased  from  an  esti- 

L  mate  of  5:i,0i  0  cubic  feet  to  about  HH.OOtl  cubic  feet.     Diflicnity  was  eneonntered  in 

f.si-cariD);  M'cnie  foundations  for  the  wall  in  several  plncen.     Befors  tixini;  upon  a  site 

I  And  plans  for  the  dam,  soutidiufjs  were  made  to  axoertain  the  character  of  the  bottom 

I  of  the  river,  and  these  sonndin^s  iniliuuted  ^eneriilly  a  sound  rock  bottom.    After 

filing  upon  jibins  f<ir  the  dam.  and  for  transmitting  the  power,  the  selection  of  the  sil« 

wahconlined  within  narrow  limits;  that  is,  the  necessities  of  the  case  required  that 

the  dam  be  very  nearly  on  the  line  laid  down  on  the  map  approved  by  the  Secretary 

of  War,  or  a  complete  clmii(;e  of  jilan.     After  cofferiu);  the  river  and  pumpinj;  out 

the  water,  a  th(irou;;li  examination  of  the  bed  of  the  river  with  a  drill  showed  the  exist- 

,  ence  of  clay  "pockets"  and  seams,  and  lb.it  considerable  trouble  would  be  eucoun- 

I  tered  in  j^etlinj;  (jood  foundations.     However,  the  rook  wiw  about  as  secure  abmg  the 

,  line  already  lixcd  upon  as  anywhere  else,  and  it  was  determined  to  bnild  upon  that 

line.     These  clay  "  jmckets"  were  similar  to,  though  none  were  so  bad  an,  those  fonnd 

in  geltinjf  foundations  (or  Shop  I),  fully  described  in  my  last  annual  report.    The  dan- 

,  Rer  for  the  dam-wall  was  thai  if  it  diil  not  extend  below  the  seams  and  pockets  the 

I  bend  of  water  on  the  up-stream    side  of  the  wall  would    hereafter  force  a  passage 

l^^ur,),  ti...  u.iitiis  under  Ibe  wall,  and,  wasbini;  out  the  clay  and  loose  inateriiil  from 

^^K).'-  >'ts,  would  destroy  the  fontidations,     Greit  care  was  nsed,  and  I  believe 

^^Bfo  -^  are  everywheie  secnre.     These  difUciillies,  and  the  increased  excova- 

tinn  and  miibonry  described,  delayed  the  work  and  iinrciised  its  cost.    The  wull  wa« 

pnsheil  nearly  to  completion,  but  it  was  iniposiible  to  complete  dikes,  gates,  <.Vc..  and 

,  rendered  necessary  the  ejttimate  for  the  comidetion  of  the  work  which  is  contained  in 

I  niy  anuniil  estimate  for  next  year ;  also  the  alteration  in  the  form  of  the  canal  was 

Iniade  after  my  cstinmte  for  comiHeting  the  water-power  was  made,  and  the  additiimal 

I  cost  of  thernual,a  littlo  more  than  ?f29,0i)0,  was  m>t  provided  for  in  that  estimate.    The 

causes  of  thischaiiKe  in  the  canal  are  fully  explainetl  in  my  last  annual  repot.    I  inclose 

a  nnip  showin)^;  the  locati<m  of  colfer-dams  and  pump  used  in  the  prosecution  of  work 

on  the  dam.     Last  spring  a  "  gorge  "  of  ice  formed  across  the  main  channel  of  the  river, 

1  from  opposite  alnint  the  center  of  the  island  to  the  Iowa  shore.    The  damming  of  the 

I  river  caused  the  water  lo  rixe  rapidly  in  the  water-power  pool  above  the  head  of  the 

I  iKbtiid.    The  ice  in  the  p(«d  at  the  lime  waa  40  inches  thick.     When  the  ice  gorge  broke, 

[  Ibe  sudden  siiliHidence  of  the  water  forced  the  great  cakeof  ice  in  the  pool  down  against 

f  the  small  dam  between  Uenbam's  and  Rook  Island,  (generally  known  as  Sears's  dam,) 

and  carried  aw."»y  abont  HO  feet  of  it.    The  part  carried  away  has  always  appeared  to 

nie  inseeure,  and  I   had  intended  to  strengthen  it.     The   part  remaining  is  strong 

.  '      ti,>ii  tlie  broken  gaji  is  tilled  up.    The  loss  of  water  through  the  gap  caused  a 

;  if  power  by  <lrnwiDg  down  tlie  head  of  water  in  the  jm.'l,  and  in  .\pril  I  filled 

^u.  LL-  „    i'  to  the  i-nrface  of  tlie  water  at  ordinary  stages.     To   prevent  danger  to  the 

Ha^lf  the  dam  during  the  coming  winter  and  spring,  it  is  necessarj'  to  complete  the 

^^0^thi«  fall.     About  16,500  cubic  feet  of  rock  are  re<|nired  for  the  work.     1  ho^ie  to 

■|p>t  this  at  a  small  cost  from  contractors  on  the  river  improvements,  who  will  be  taking 

track  from  Duck  Creek  chain  this  fall. 

A  report  made  by  I^ieut.  Charles  Shaler,  jr.,  describing  the  ioe-gorge  and  frashet 
and  the  method  of  tilling  the  giqi  in  iSears's  dam,  is  appended  hereto. 

I  dceiu  it  my  duty  to  call  the  attentiim  of  the  Department  to  a  serious  defect  that 
exists  in  the  water-power,  and  fur  which  I  can  find  no  satisfactory  remedy.    This  is 
the  sedimentary  de|M]»it  that  is  forming  in  the  pool.    The  strong  current  along  the 
L  Illinois  ihore  above  The  town  of  Moline  cnl«  into  the  shore,  and   the  water  becomes 
reharged  with  sand  and  prairie  loam.    This  deposit  is  brought  down  the  river  till  the 
[current   reucbes  still  water.    This  is  at  what  is  known  as  the  "  mouth  of  the  pool,"  a 
[line  joining    the  head   of  the  wing-dani  with  the  Illinois  shore.     Along  this  line  the 
1  current  impinges  against  the  still  water  in  the  pool.    A  portion  of  the  water  is  pressed 
out  Mroniid  the  bend  of  tlie  wing-dam  into  the  main  channel,  and  the  remainder  enter- 
ing the  iMml   becomes  quiet  and  deposits  its  sediment.    A  bar  is  thus  forming  across 
the  iiiiintb  of  the  ]iool,and  extending  down  the  pool  toward  the  dams.    At  low  water 
the  cross-section  of  carrcul  at  the  month  of  the  pool  is  already  so  much  reduced  as  to 
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interfere  greatly  with  the  efficiency  of  the  water-power,  and  the  bar  ih  rapi<^ly  increas- 
iiit;.  If  the  extreme  of  cold  comes  this  winter  before  there  ia  a  rise  in  the  river,  I  fear 
the  formation  of  ice  will  cousnnie  nearly  uU  the  croBS-Boction  of  water  there  is  at  the 
intmih  of  the  pool,  and-  that  the  water-power  will  be  stopped  darin);  the  winter.  I 
know  of  no  way  ot  removing  the  bar  except  by  dredging ;  but  as  the  deposit  will  con- 
ticne,  the  dredging  mnst  continue  indefinitely,  and  be  a  constant  exijenso.  I  hope 
that  during  the  fall  I  will  be  able  to  make  surveys  and  souudiiigs  of  tbe  pool,  sufBeient 
to  form  an  estimate  of  the  amount  of  deposit  annually,  and  the  cost  of  removing  it. 

PERMANENT  BUILDINGS. 
Shopg. 

Shop  D  is  a  finishing-shop  for  the  armory.  Work  on  this  shop  has  progressed  fairly 
throngbout  tbe  year,  and  has  consisted  mainly  in  tbe  purchase  and  stacking  fur  sea- 
soning of  the  lumber  required  fur  the  buildings;  the  purchase  of  tbe  iron  beams 
required  for  all  the  floors,  the  puttiug  in  of  the  beams  for  first  floor,  and  the  x'^og^ess 
of  tbe  walls  nearly  to  the  completion  of  the  secoud  story. 

Shop  E  is  afuuudery  and  forgiug-shop  for  the  arsenal.  Work  on  this  shop  has  been 
pushed  as  rapidly  as  possible  throughout  tbe  year,  and  the  buildiug  has  been  completed, 
except  a  portion  of  tbe  roof  and  hanging  of  the  doors  and  windows. 

In  accordance  with  a  plan  approved  by  the  Chief  of  Orduauce  iu  1H71. 1  am  patting 
a  hood  on  the  roof  for  ventilation  and  light.  I  inclose  drawings,  showing  the  oon- 
'  struction  of  tbe  hood.  It  has  a  galvanized-iron  cornice,  and  is  covered  with  oorra- 
gated  galvanized  iron. 

In  both  exterior  and  interior  appearance  this  building  more  than  realizes  my  highest 
hopes.  I  think  the  Departmeut  may  feel  sure  that  it  is  the  finest  forgiug-shop  ia  the 
world. 

Shop  C. — The  work  on  shop-fixtures  for  this  shop  has  been  in  progress  throughout 
the  year.  The  chimney  stack  and  boiler-bouse  have  been  completed  and  tbe  boilers 
purchased,  and  the  work  of  setting  them  was  in  progress  nt  the  close  of  tbe  year. 
The  cast-iron  front  for  tbe  battery  of  boilei'S  was  cast  and  finished  in  te>-  porary  shops 
of  the  arsenal,  and  all  tbe  castings  for  shop-fixtures,  bangers,  pulleys,  journAl-boxes, 
uouplings,  &e.,  were  manufactured  in  the  arsenal-shops.  (This  work,  which  was  in 
))r<>gre«s  at  the  close  of  the  year,  bos,  at  tbe  present  writing,  been  nearly  coiiipleteil, 
aud  tlio  new  engine  commonccd  running  mi  the  Kitb  of  August,  I87:i.  A  full  report 
of  the  work  should  accompany  the  annual  report  for  the  present  year.) 

Banackn. 

This  building,  which  was  comiiienced  July  1,  1873,  has  been  built  aud  completed  iu 
accordance  with  the  approved  )ilanH. 

In  submitting  plans  for  tbe  building,  it  wns  explained  tliiit  it  was  intended  to  fol- 
low nearly  tbe  arubitecturu  of  the  shops,  tbongli  coiisideruble  changi's  in  tbe  charau- 
ter  of  the  imisuury  were  proposed  and  adopted,  and  tbe  walld  bavc  ijeuu  built  accord- 
ingly. 

For  economy  and  appearance  the  faeo  of  tbe  wall  is  range  rubble-work,  without 
tool-marks,  instead  of  the  heavy  ashlar  used  in  tbe  sliops.  All  the  cap.s,  sills,  jambs, 
and  entablature  are  full-dressed,  chiseled,  and  bnsb-bamuiered  work,  aud  tbe  inter- 
c<dumns,  or  spaces  between  pilasters,  are  twice  as  great  as  in  tbe  shops.  The  effect  of 
these  changes  is  fully  Hatistactory.  Besides  tbe  economy  effected,  the  appearauce  of 
tbe  buibliiig  was  greatly  improved,  and  the  barracks  is  one  of  tbe  bandsomest  build- 
ings, iu  external  appearance,  at  tiie  post.  Tbe  interior  arrangements  lor  kitchen 
iiiess-rooius,  sewerage,  water-supply,  beating,  bakery,  pantries,  store-rooms,  aud  water- 
elosetjf  are  very  complete.  The  bath  and  wash  rooms  are  placed  on  each  of  the  bar- 
rack-floors. Owing  to  the  unsettling  of  prices  of  labor  last  season,  consequent  upon 
tbe  rebuilding  of  Chicago,  tbe  ditli(Milty  in  |)rocurlng  stone  rapidly  enough,  and  other 
causes,  explained  further  on  in  this  report,  the  cost  of  the  bnibling  exceeded  the  esti- 
mate, and  it  was  necessary  to  leave  the  tliii<l  story  partly  unfinished.  The  plaster- 
ing and  a  part  of  the  wood-work  of  this  story  is  nudone.  As  this  story  may  not  be 
re<|nired  for  use  for  many  years,  I  recoiiinieiid  that  it  be  left  as  it  is  till  wautod.  The 
barracks  will  accommodate  six  families  (married  men)  and  17U  men. 

Magazine. 

This  building  has  been  built  and  completed  in  accordance  with  the  approved  plans. 

Bridget. 

Vie  Molitie  bridge.—  *  •  *  *  .  * 

(NoTK. — Tbe  description  of  the  bridge  and  account  of  its  construction  have  been 

copied  and  embodied  in  this  chapter,  under  the  head  of  "Moliue  bridge,"  and  are 

omitted  here.) 
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Tfiero  i»  y<i  '  ■  :«1I  un  tli'>  '      '    ■      ••  ■        nppruavli. 

It  uKiiliJ  not  '  A  iiliiiiit  ;. 

llock  IttiiHil ;,        , iiliTBof  liu 1  .Iiiimnry 

iS),  Irft'J,  thiu  t>i'iil)>e  was  tuincd  over  to  tlie  OrdriAiiro  iJvpurtiiiiMit  I'Vlii uiiry  4,  l?';!. 

No  <li'awiii)(8  or  ileKciiiifiniis  uf  tlie  bridge  were  tiiriicd  over. niiil.  thry  l"'in  -  iuti  s^nnr 

in  it«  caru  hikI  iirenc-rvntioii,  I  iitiidc  tipjilicul.inn  {or  tlirm  l>v  Icttur  ilui< 

npou  rw.fii}it  of  n  letter  from  the  C'liiof  ol'  Urdiijinef  dntvd  .fnnr  8,  cull! 

dm  I  a  r('|i<jrl  ii|i>iii  tlu*  liridgv.     I  attaiii  iiiuili:  u|>|>lu'iitii>ti  fur  ii.c  im.c<\  i>r.,"<. 

aii'i  .  iiumI,  viiliiilly,  Koiiio  time  n(ti-rward.  tliat    thi-  Dtllctr  in  oliiiri;!!  of  lii« 

dru...  ...^. :  "idlers  liom  the  Chief  of  EiigiuccrB  to  muko  toi>ii's  of  llio  ilniwiDKn  for 

tliB  line  of  till-  Ordnance  iJopArlment,  itnd  to  send  the  ori^jiiialsi  to  the  En;iiiiecr'»  OlUtie. 
Wliilu  writing;  this  report  I  Imve  rcfeivrd  (lie  dmwiiiKH.  lint  as  tliry  iiin»t  I>e  reliiiiieil 
liere  niilil  copioK  I'uii  be  made  lor  n»e  nt  lliis  nrM-niil,  I  drum  it  ii.iviouble  t"  p')»tpou»' 
tlie  drKiripliiiii  of  the  bridge,  ru^^uiied  by  the  Chiel' of  Orduunoi.-,  till  tbe  druwinj^s  ciui 
ben  -.I. 

'■  I'On  the  bridge  during  the  year. — A  double  truck  of  iron  mil**  bad  bi>*<n  laid 

ou  II      ..road  of  tbe  bridge.    Tbo  Imck  wu8  ndntited  for  Ibc  nj>e  of  borK(<-rHilroH(l 

cars,  nbouKl  aiiicb  tllr^  ever  ^et  accetM  to  the  bridge,  nud  at  the  tuiniu  lime  it  triw  Iti- 
teuded  that  mud-wa^oui  ah>  uld  use  the  track.  Uufortunalely  tbe  form  of  tha  rail 
wao  not  ndiipted  I')  riwid-wagono  and  cariiagns,  and  proved  n  aerimm  obntrnctiou.  It 
b.i^  been  talci  n  up  and  n  new  one  sobMitnted.  The  latter  can  be  usrd  by  hor»<'-<Mir>» 
iiboold  it  ever  be  neceaniiry,  I  append  a  drawing  8buwing  a  luU-Hixed  cnMS-«iH:lioik  of 
the  two  raiU  and  coii.itruction  of  trackb. 

The  ilrau: — Cunsidei  able  diUicully  has  been  experienced  in  operating  the  draw.  The 
oiHchiDery  r<ir  opeiatiug  it  oonsiHtti  of  a  8teani-eii)tiue  driving  a  pump,  wbieb  operaceH 
two  hydraulic  jacks.  The  jackn  are  attached  to  the  draw,  one  on  each  side,  over  the 
diuw-pier.  The  piston  of  a  jack  rained  a  nd  vertically ;  on  the  top  of  the  roil  in  » 
pulley  and  u  wire  rope,  with  one  end  attached  to  tbe  draw-pier,  tbe  other  to  the  ilrnw, 

(only  17  feet  from  its  center,)  runs  over  tbe  pnlley.     An  upward  motion  to  '1 "••■ 

movi'8  till'  draw.  One  jack  opens,  the  other  closes,  the  draw.  .\  Mafiu-vnlvi 
tliH  pirnbure  the  puinyi  may  give.  Ah  originally  c.onrjtructed,  the  lever  on  ; 
hail  on  it  a  weight  of  40|  pounds.  When  the  weight  was  pushed  to  extreme  outer  •■ml 
of  lever  the  pressure  was  otill  iusuflicieiit  to  luove  the  draw.  To  renn-dy  thin  another 
Weight  of  ;)()  pounds  wa.-*  attached  to  the  linst  weight,  and  both  puhhrd  t.j>  extreme 
euil  of  the  lever,  and  the  iirensnro  was  then  jnst  siilKcieiit  to  move  tbe  draw.  I  pre- 
NUme  the  iniichineiy  was  constructed  to  stand  only  the  presMire  obtained  in  coii- 
junetiou  with  the  lii.-%t  weight.  The  additional  weight  im-n-ax-.s  tt  e  pressure  from 
•i.tyS  ponuds  per  vqnare  inch  to  4,4tW  pounds  per  Hquaro  iiith.  At  any  rate,  iho 
machiuerv  is  not  strong  enough  for  the  lust  pressnro.  Tl'.o  wire  rope  Iim«  biiikoo 
ouce,  ami  the  hydraulic  cyliudem  have  burnt  three  times.  These  ]  have  been  ohlijied 
to  renew  at  eon-.!dei able  expense,  and  during  the  repairs  I  rigg(;d  a  "crab"ou  tho 
shore  end  ot  tlie  diaw,  and  worked  the  draw  by  hand.  I  have  uow  placed  a  portable 
steam-eiiiiine  oa  the  end  of  the  draw-pier  or  draw-rest,  and  jnovided  it  with  calilvs 
for  Use  in  case  of  accidcuts.  This  method  of  operating  the  draw  temporarily  would 
bo  satisfactory  were  it  uot  necessary  to  stretch  the  cables  acroM  ouo  opening  or  span 
of  (he  diaw.  Au  animosity  exists  between  river-men  and  bridges,  which  tempts  the 
former  to  select  the  opening  where  the  cables  are,  and  to  run  their  vesseU  into  the 
cablex  and  cut  and  break  them.  It  is  better  than  the  slow  moving  of  the  draw  by 
baud-power.     Another  defect  in  the  machinery  is  that  no  brake  is  provided  for  stop- 

pini;  '' ■•  ■^'■■■•■v.     It,  is  now  stopticd  by  putting  pressure  ou  the  jack  • 'i ••  •■•  '''-  ono 

th:ii  <>' motion.     In  high  winds  this  pre.ssiire  is  likely  to  <  >'.:tb 

of  111  1  .ry.     It  will  be  understood  that,  unless  the  draw  i-.  i'llj'. 

oilhei  tlie  Use  of  tbe  bridge  by  the  railroiwl  company  and  the  public  oi  (lie  liver  for 
uavigatiiin  must  stop.  When  any  interiiiptiou  occurs  unjust  and  thonghtless  reports 
am  likely  to  aiiiMiur  in  the  new»i>apers.  I  have  therefore  deemed  it  advisable  to  tuaka 
this  repmt,  tlmt  the  Ilepiirtment  nj;iy  be  in  pmucH.sion  of  the  facts  in  the  ca.se.  I  will, 
as  soou  un  praulivablu,  euduavor  to  preparo  aiid  submit  plans  lor  roiuedyiug  the  defects 
luontioued. 

ROADS,   OltOUNDS,   BAIUIOAD8,   GRADING,   ETC. 

This  work  has  been,  mainly :  The  building  of  the  arsenal  railroad ;  the  grading  aud 

j,„,|,i:....  ..f  1.-,..    I --"iig  avenue;  the  grading  of  Kock  Inland  aveuuu,  nearly  com- 

pill'  I  liu  avenue  from  Went  avenue  to  the  west  end  of  the  island, 

one  1  I'll,  and  piking  a  imrciiiii  of  the  same  ;  tbe  grading  and  build- 

ing of  K.iKt  avenue  from  the  north  side  uf  tho  islaud  to  .Snuth  avenue  ;  the  completion 
of  the  portion  of  W'ett  avenue  along  tho  west  side  of  .Shop  B;  tbe  uompletiuu  of  tbe 
portion  of  Main  avenue  along  the  front  of  Shop  U;  grading  of  gniuuds  at  (be  we«t 
end  of  the  inhiml ;  grading  of  grounds  iu  front  of  Shop  C. 

Jrnenal  railiotnl. —  This  has  been  built  in  accordance  with  the  plans  Btibmitto<1  to 
you  auU  approved.    Tho  total  leu^'th  of  the  ruud  is  7,'Jt)4  feut,  li  miles  ucuily,  and  of 
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kdwitch,  1,400  fpfit  lonj?.    The  rnnd-bed  reqnirod  a  heavy  fillinft-.  37J  fupt  liigh,  (it  the 

iBwiich,  where  it.  ciuiticcts  with  tlie  track  of  the  Chicago,  Kook  Ishiiid  ami  I'acilic  Rall- 

'  road,  in  Sylvan  Wator.  and  the  till  continued  to  a  poiut  '2,71X1  feot  from  the  snitch. 

The  total  umoiint  of  lining  niudo  vtaa  11,I.K)U  cubic  yards.    The  total  aiuonat  of  cnttinj; 

■was  3.:i-<(;  yards.    The  ■' enttiiig  "  could  not  b«  used  in  the  "  fillinj;"  economically  on 

'account  uf  the  len);th  of  haul.    The  road  is  pcrniauently  and  well  huilt,  and  has  oaly 

loue  curve,  that  at  the  switcli,  with  a  riulius  of  W)0  feet,  and  no  grade  greater  than  lOJ 

Ueet  ]ier  mile.     As  the  change  of  jilans  to  get  a  jjood  aud  ])eruiauent  const rnetion  of 

llioth  the  railroad  and  avenues  at  the  west  end  of  the  island  was  made  after  the  esti- 

rniatofur  the  work  was  made,  aud  the  appropriation  was  insutticieiir,  and   the  work 

was  alisoluti'ly  necessary  for  the  transportation  of  stone  aud  material  for  linildiugs,  a 

portiou  of  its  cost  had  to  l>e  charged  to  the  buildings  for  which  the  material  wu«  traos- 

{lurted. 

FnrI  Jnimlrong  arenuf. — ^Thi»  avenae  connects  the  bridge  to  Rook  Island  witli  the 

I  bridge  to  Davenport,  and  is  for  the  accommodation  of  the  publio  who  cross  the  bridgos 

I  \»etween  those  cities.     It  is  l,()4ti  feet  long.     It  is  piked  with  finely-broken  rock  12 

r  inches  deep,  and  covered  with  gravel  to  a  width  of  50  feet.    A  cousiderable  cutting 

tlirough  rock  was  riMjuired  for  this  avenue. 

liork  A»(o«d  oreniM!.— For  Rock  Island  avenue  there  was  reqaired  a  "cutting"  of 
Jfi,-wu  cnhic  yards.  This  was  nseai  in  "filling"  for  the  railroad,  aud  for  grading  low 
ground  near  the  arsenal  store-house  and  thi  west  end  of  the  island. 

J/'iiH  arrniit:. — The  grading  of  the  new  part  of  Main  avenue,  from  West  avenue  to 
the  West  end  of  the  island,  has  been  nearly  completed.  In  this  work  "cuttinga"  of 
ri,4'.hJ  cubic  yards  and  "iillings"  of  14,97;J  cubic  yards  were  made. 

JSfiiiiirkji. — Some  ditlicullies  have  been  cuc.ouutered  in  maintaining  the  regulations 
for  the  control  of  the  public  wagou-road  across  the  Rock  Island  briijgu  aud  the  west 
•Mid  of  the  island.  These  dilQcnlties  are  principally  those  apprehemled  iu  my  letters 
to  the  Chief  of  Ordnance  datcil  Oetober  1,  187-2,  aud 'December  i,  187'2,  and  tlie  expense 
of  the  mnintenance  of  a  aullieioiit  guard  to  enforce  the  regulations.  The  ditbculty  Ilea 
in  the  fact  that  force  is  generally  the  meaus  that  must  be  nsod  to  mniutaiu  order  on 
Hie  briilges,  and  the  employment  of  force  requires  great  care  in  avoid  ince  of  dissatis- 
faction on  the  pan  of  the  people,  and  danger  to  the  otlicer  using  it  of  rendering  him- 
self liable  ^tu  prosecution.  Evi1-<ligposed  persons  soon  obtain  knowledge  of  this.  A 
careful  use  of  the  rule  of  excluding  persons  who  wantonly  break  the  regulations  from 
the  lis*'  uf  the  liririge  will,  i  believe,  bo  generally  sullicieut.  Some  cases  have  ooonrrMl 
in  which  the  cities  have  tried  to  contest  the  jurisdiction  of  the  United  States  and  the 
I 'nited  Slafeji  courts  over  the  bridges.  These  cases  are  nuimportaut  and  easily  eon- 
trolled,  except  inasmuch  as  the  controversy  relates  to  the  Davenport  briilge  ,'ipproaoli, 
and  that  portion  of  the  liriilge  between  the  center  of  the  main  channel  and  the  Daven- 
port shore.  I'nfortunately  the  bridge  was  built  without  any  cession  of  the  land  occn- 
jjied  at  the  Davenport  end.  A  case  is  now  being  tried  iu  the  United  States  courts 
involving  this  ijuestion.  I  will  make  a  full  report  of  the  cate  iu  connection  witha 
report  u|H)n  the  bridge.  I  believe  legislative  action  by  the  State  may  be  ruiiuired  in 
the  matter. 

The  completion  of  the  Moline  bridge  loads  the  people  to  covet  the  nse  of  the  arsenal 
as  a  highway  between  Moline  aud  the  cities  of  Rock  Islaud  and  Davenport,  the 
Bisenal  roails  being  generally  pleasauter  than  the  highway  down  the  Illinois  shore  and 
the  route  across  the  Uork  Island  bridge  to  Davcn4)ort.  I  fear  that  this  i|iii-stion  will 
»lua;'s  he  a  source  of  soiuo  troulile  to  the  Department.  At  present  the  ielliiKiitial  and 
thiuking  people  of  the  community  are  earnest  in  their  eBurls  to  prevent  any  attempt* 
to  get  such  a  privilege,  aud  only  occasional  dissatisfaction  occurs. 

1  respe^itfuliy  invite  the  earnest  attention  of  the  Department  to  the  effect  npon  the 
operations  of  this  arsenal  of  the  law  of  July  1'^  1^0,  covering  unexpended  appn){>ri- 
ations  into  the  Treasury.  j 

In  building,  an  appinpriation  generally  is  only  sunicisnt  for  the  operatiou  in  hand, 
aud  the  eliect  of  the  law  is  then  simply  to  comp<'l  the  forced  completion  of  the  opi^ra- 
fiou  within  the  year.  This  enforced  'completion  is  ditlicult  of  acconiplishmeiit,  and 
lunst  always  be  attended  with  imperfeolious  in  the  work  and  consideratile  oflditlonol 
expense  and  loss  of  moui'y.  For  instance,  an  appropriation  is  made  for  the  erection 
of  a  building,  The  money  is  not  available  lor  the  work  until  after  July  1st,  and  cannot 
he  obtained  fill  some  time  thereafter,  aud  the  building  must  be  completed  before  the 
:tl)th  of  .Piiiie  following.  For  most  buildings  the  walls  must  be  completed  and  the  roof 
nut  on  Ill-fore  cidd  wejither,  so  that  iiitenor  work  may  go  on  during  the  winter,  or  the 
builditig  cannot  be  completwl  within  the  year.  Under  the  laws  and  rules  governing 
exiteiiditures,  work  cannot  bo  well  under  way  until  the  latter  part  of  July.  There  is 
then  left  of  good  weather  only  August,  September,  October,  and  sometimes  a  part  of 
November,  for  all  the  excavation  for  foundations  and  baflenieots,  (generally  iu  rook,  a 
slow  and  te^lions  work,  requiring  blasting,)  and  for  the  completion  of  the  walls  and 
roof.  The  walls  are  stone,  aud  stone-work  invidving  architecture  uannot  be  hurried 
itotiafaotorily.     All  the  operations  of  getting  suitable  stoue  from  distant  quarries, 
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tn>fi«pnTtn(ion,  mttinp,  and  pr^jiaratioD  for  the  wallg  are  «low,  tediona,  au<l  tronble- 
Kdiiic,  luTil  (IclrtyH  nrt<  cmi'  to  iwciir. 

1  !.•   I  t  woalil  (}!■•  f  iile  that  HiK  wiilln  of  the 

l)aii  :kvelmmi  t'  i  thi<  Miort  tiiiitt  in  which 

thai  «,..:  ,,.,.-„.„  ..ist  fall.     'U. iloin;;  «uil.  '■    "  '"  'riiui- 

iipr  are  :'  Suitable  iniiCeriat  cannot  bi<  .  limI  liii:li   i  lie 

palil ;  ft  ij         .1   oiiu not  work  his  riiinrry  to  8i]\  ml  must  (  .rd- 

iu{;ly ;  the  cuutinotor  at  onne  nuderstaudti  hia  advinilam,  ami  lh«  tiMidnuuv  is  l»  de- 
liver poor  niatoiiul  ;  the  officer  must  sometimes  uci;e|it  luatcriul  which  be  wonld  reject, 
were  Dot  the  ultcruative  the  lotis  of  bin  nppropriatioii  and  t'aiUirv  to  do  hin  Wi>rk. 
A)!nin,  n  Inrne  fierce  muKt  be  i<uipli>,vc<l  on  the  work.  This  involves  the  payment  of 
extraordinary  wajjes  t.o  net  worltmeu  to  pay  travt-liu)>-cxpunM.-M  and  chant;e  their 
almde,  when  tliey  must  be  discharged  in  a  few  months.  Tronhlesomn  workmen  find 
ont  that  the  tiovernment  m  in  their  power,  and  the  system  itiilnces  strikes.  This  noo- 
essary  employment  of  a  l»rj;o  force  temporarily,  and  th»n  a  suspension  of  work,  and 
requirinj;  workmen  to  lie  idle,  not  only  oreates  j^reat  diH.sat'mfaction  among  workmen 
!ind  ■       ■  innnlty,  hut  also  deprives  the  Government  of  the  iidvaiitaj"!!  of  civinn 

woi  t  ir  and  iierninneiit  eiiiployment,  whereby  they  are  iiulnced  to  niiiko  thin 

a  pel. ...  ..(line,  and  tlitir  services  can  he  obtained  at  fair,  low  wiiKe.!(.     It  is  iiiipos- 

nible  in  tnost  cases  to  push  wiilla  to  completion  before  cold  weather,  and  the  tipper  anil 
difflcalt  part  of  the  wall  must  be  built  in  the  extreme  cold  of  winter  at  jfreat  hma. 
The  season  for  advantugeous  work  commences  in  the  spring  and  closes  in  the  fuU. 
The  close  of  the  fiscal  year  comes  just  in  the  middle  of  that  season,  and  work  tiiusC 
gradually  1-t.op  as  the  end  of  the  year  iipproaohes.  This  occurring  in  the  bu.^iest  part 
of  the  season,  many  of  the  best  w.irktneu  are  snre  to  get  employment  elsewhere  before 
work  can  be  resumed.  Little  latitude  is  allowed  iu  making  purchases,  and  they  must 
be  made  at  nac«,  no  matter  what  is  the  state  of  the  market,  and  without  waiting  to 
order  from  distant  sourc«8. 

The  foregoing  are  only  a  few  of  the  evils  of  the  Mystrm.  Great  tronble  and  labor  are 
involved  iu  eoiubating  them,  and  it  cannot  always  bt?  iloue  .successfnlly.  I  know  of  few 
thiugs  so  diaheartening  us  to  labor  diligently  and  well  to  nicomplish  work  economic- 
ally and  tlnd  oneself  defeated  unnet^ew>arily.  Tlii>  evils  spoken  of  have  been  iu  full 
force  at  the  arsenal  during  the  past  year.  The  relmildiog  of  Chicago  drew  oil"  every 
Kind  of  material  aud  labor  rei]nired  at  the  arsenal,  promoted  strikcA,  aud  advanced 
prices,  and,  being  farced  to  accomplish  work  ■within  a  specilied  time,  it  was  impossible 
to  do  it  well  at  satisfactory  prices  and  keep  within  estiinates.  I  believe  that  none  of 
these  facts  are  new  to  the  IV-partuient.  If  the  Department  deem  it  practicable  to  get 
from  C'ongrefs  any  modilicntion  of  the  law,  I  respectfully  urge  the  great  advantage  to 
this  arsi«nnl  of  such  a  modilicntion  as  will  make  appropriations  tor  public  buildings  at 
this  arsenal  permanent  appropriations,  or  availalile  for  three  years  instead  of  one,  and 
1  rea[>ectfuUy  request  that  some  action  to  this  end  way  be  takeu. 

Urport  of  Lieut.  Chnrin  Shalir,  OrAnanoe  DrparimrnI,  upnti  the  icf-gorge  and  hreoking  of 
thf  dam  hiUwnm  limk  Inland  and  Meiilium'i  lidand  in  March,  1>S7'A,  refenvd  to  In  the  fore- 
foify  annual  report, 

M^areh  1 1  Ih . — The  ice,  which  is  very  thick,  has  been  acted  upon  by  the  snn  to  such  nn 
extent  as  to  weaken  it  very  uineh.  The  snows  have  been  deeper  and  more  frequent 
llian  is  usual  in  this  region,  and  their  melting  has  caused  water  to  run  over  thenurface 
<if  the  ice  in  the  river  and  on  the  small  streams.  The  ice  on  Duck  Creek  and  a  stream 
rallnl  the  Wapsipiunicun,  above  here,  has  yielded  and  is  reporte<l  to  have  run  out  into 
the  river. 

March  V2th. — The  ice  on  Rock  River  has  passed  ont  from  the  dam  at  Milan  to  the 
mouth.  To  day  the  opening  which  has  existed  lor  some  months  past  O]iposite  fieu- 
lutin's  Inland  was  climed  by  ice  which  broke  away  from  above.  Ice  opposite  Winne- 
Iwgo  Island  has  not  yet  yielded.  During  the  day  ice  has  continued  to  break  away 
from  above,  so  that  there  is  clear  water  visible  from  opposite  the  luniber-mills  in  Mo- 
line  to  the  bend  above.  Ice  which  has  lloated  down  has  becu  g^irged  opposite  Ben- 
haui's  Irilaiul.  and  is  piled  high  on  the  I^ast  Daveupoit  .shore  and  the  wing-daui.  An- 
other gorge  has  eoiuiiienced  to  form  opposite  Winnebago  Island.  The  ico  lying  iu  the 
pool  has  tieeii  forced  down  a  few  feet  by  that  in  the  maiu  vhaunel.  It  is  still  quite 
strong  and  has  broken  the  props  which  sustained  the  tirst  bridge  between  the  island 
and  Bcnhani's  Island.  The  cofter  and  stone  beneath  the  bridge  have  been  carried 
away  for  some  30  feet.     Tiie  water  is  pouring  through  with  great  violence. 

March  i:w/i.— Gorge  op]>osite  Benham's  Island  broke,  and,  followed  by  lioating  fields, 

was -1 :  linst  the  gorge  at  Winnebago  Island,  forcing  tliis  lUiiss  dowu  opposite 

the  r.     From  the  middle  of  thu  river  to  the  Davenport  shore,  the  gorge 

6e«ti  .  the  ground,  but  from  the  middle  to  the  island  shore  the  water  linds  i\ 

ftnNsagc.  i  lie  covering  over  the  filter  at  puiiip-hoiise  is  injured.  The  island  bauk  is 
tuvered  with  large  layers  of  ioe,  superimposed  so  that  there  are  piles  Iu  feet  hi^h.    The 
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L  water  is  rising  rnpldly.     By  ov(intii|»  tlie  water  is  Hovriii^j  from  the  riior  t.liroU|;U  tiMi 
I  ciilvcrr  just  i\Uiive  tbo  iipj^or  liarii,  itii<I  i*  oi>v>Tiiijj  tlin  loiv  yioiiriilK.    A  ()*rly  waNsviiC 
'   Tip  tliiH  ivt>-  ■     ■  •■•  leuiuve  tbo  pliiuk  antl  limbei'S  from  tUu  brukcii  bridj^e,  in  urUer  to 
suvo  the  I 

March  1  •  r  still  risiiij;  above  the  gorgi^,  and  pnarliig  lhroiii;)i  thp  upper  part 

of  the  Molnjo  biillt-bHAd  (which  is  jfoiicrally  ubovo  thti  wuti5r'liuc)  m  miub  iiiinutitioi 

a»  to  riiaUo  u  loud  roaiint;.    On  \\w  rivt-r  road  water  titaiida  I'J  inches  iibove  tb<'  culvm't. 

L  All  tho  iii;ittTiitl  Ibiit  could  lie  reiuthed  baH  breii  reiuuvu<l  from  tbi>  lirid);c.     The  \«'alc.r 

I  Is  «t ill  rising',  but  not  so  rapid )y  aa  yenterdny.     I.ari;e  tieldit  of  ice  coiim  down  from 

'  nbovo  uiid  iiil>-  up  oil  the  gorged  iue  and  on  the  ebortiti.     By  night  the  ice  tllUi  tb«  cbuu- 

nel  up  to  tliii  boii4  above. 

Marvh  V'lh. — l^mdition  of  gorge  iinchnngexl  this  mornint;.  Water  still  riMiDg  tgraiAii- 
ally.  About  1  o'clock  thn  Kor(;e  broke  itud  moved  nlowly  but  contiuuoiisly.  The  nhule 
riviM-  »8  frir  OS  thu  bridge  ia  covered  with  moviug  ico.  At  the  foot  of  the  i-^luud  it  i» 
i>  hat  theico  butwoon  theoitie<tof  K'wk  I.tlAud  aud  Diivouport  ha.4  not  uhuuKctl 

i  Th<?  niOHS  moving  under  the  bridt;e  \^  forced  upon  the  baiikd  oppmitu 

LJu ..   rl,  in  the  larti>r  city,  and  a  groat  portion  of  it  is  piisbiug  dirod' •     >•■'■   ro. 

rward  ItliuoiH  sliore.     Before  reaiOiing  the  shore  it  turns  eaut  and  runs  up  -S  .  i . 

rbeing  forced  violently  against  tlie  wnst  side  of  causeway  and  piers  of  1.  '  id 

BbridxU'  It  oonlinues  t<i  pasa  in  thia  way,  without  eauaping  below,  for  an  boar.  The 
twater  ia  now  rlxing  very  rapidly.  After  thia  tbe  ice  be<;ina  to  move  opposite  Main 
utruet,  and  iis  f^ir  nt  cuu  be  seen  below  it  is  in  motion.  Tbe  water  is  falllu;;  rupiilly. 
I  The  broken  nuirif.cs  of  ice  which  have  ptiHSt>d  above  the  Rock  lalaud  bridge  into  Sylvan 
f  Wttl'-r  i.'ti.i  .  (vith  groat  violence,  breaking  two  of  the  telegraph-yiole-s  which  9taud 
|nl>o\.  L'ulil  night  the  ice  priHMvi  ranidly  but  iinickly,  lllling  the  ubaunel 

[  from  -  ijute.    The  water  baa  jiaaaud  out  fiuiu  the  low  grouuda  near  tbe  bam  tn 

tlie  river. 

jtpril  .'if/i. — Tbe  work  of  closing  the  break  made  by  ice  in  tbe  Bcnbam's  Island  dmu 

I  1  to-iluy.    Twelve  men,  under  a  foreman,  are  quarrying  atllUB  from  tbe  bank 

iiard-bouHO  to  till  the  cribs.     Plank,  ua.ils,  and  tools  were  sent  yustecduy 

\  iirmian  and  two  carpeutera  are  Hawing  out  plank  to  lengths  of  8  feet. 

'I  lie  built  cob-bouse  fashion,  with  |-iiich  iron  bolts  at  eaeli  corner,  ami 

I  1  '  iiig  through  each  layer  of  pbiuk.     A  U  loring  of  plank  ii  to  be  plaotiil 

L«ii  till)  lii.>l  U>ur  to  retain  tbe  stone.     A  largo  timber  is  to  be  fl  lated,  with  one  oud 

buttling  agaiufit  the  island  aide  of  the  breaun.    Tbo  crib,  being  doatotl  and  suitably 

ifltaloiu'd  to  bolta  on  tbe  shore,  will  be  allowed  to  swing  against  tbe  timber.     When  tbe 

lro|ie  which  holda  the  crib  is  paid  out,  it  will  lloat  against  the  timber,  which  aerve*  two 

Lpurposea,  viz,  to  guide  tbe  orib  to  its  position  in  the  opening,  and  to  keep  it  off  the 

I  shoii-,  wht  re  otbitrwise  it  would  be  forced  by  the  violent  current.    A  large  post  is  sunk 

lilt  the  crc.st  of  the  bank  two  hondred  yard.s  above  the  breach.     A  watou-tackle  Is  ar- 

Irangt-d,  with  one  block  attoohed  to  a  ring-bolt,  and  tbe  other  to  a  wire  rope.    Tbo  rnu- 

llling  rope  of  tbe  tnckle  is  passed  twice  around  the  post  to  check  the  crib.    To  the  out- 

I  aide,  np-stre:im  ciirner  is  fastened  the  wire  rope  already  mentioned;  to  the  other  up- 

UtreAm  corner  is  att.aehed  a  J-inch  hemp  rope,  paased  through  a  riug-bult  at  the  wator 

reilge  »l0^l!^  'iO  tVct  above  the  breach.     Tlio  crib  lining  Biiisheil,  is  to  be  launched,  towed 

A  little  way  int>i  tbe  current,  when,  by  th«  slacking  of  the  ropes  which  hold  it,  orio  side 

will  impinge  Hg'iinst  the  timber.    The  ooDuectiag  ropes  will  be  gradually  paid  oitS  tile 

L  crib,  sliding  along  the  timber,  bo  guided  to  its  place,  aud,  on  reaching  tbe  end  of  tb«< 

[  timber,  swing  suddenly  iuto  (lositiun.    Tbo  ropui  will  now  be  made  faat  and  tbe  crili 

^briiig  tilled  w  ith  sttino)  sinks  to  the  bottom. 

jl]iril  1th. — Crib  launched  about  'i.'.W  p.  in.;  then  was  easily  Uoatod  i'lto  place  and  suuk 

by  night.     The  arrangement  for  inanipulating  the  crib   proves  to  be  so  .nmii!  ,n  to 

atluvv  a  much  longer  one  to  be  handled.     Orders  are  therefore  given  to  ui  '  \t 

one  of  12-inch  timbers,  Vi  feet  long.    Tbe  oonstriictioa  and  method  of  »  .  .\XX> 

.  place  arc  the  same.     lu  order  to  fill  with  stone,  another  large  timber  is  llMijd  :u  be- 

l  side  the  tirst,  piiMMis  of  board  nailed  to  them  to  aeparute  tbciu,  and  plank  Uld  on  tbeiu 

'   for  a  wheel-way. 

Jiin'<  6i/i. — Worked  in  tbe  morniDg.  Rain  and  sdov  in  tbe  afteruoou  stoppod  tbn 
work. 

April  dtli. — Work  interfered  with  by  rain.  lu  afternoon  another  crib  wo*  Ooatrtl 
into  place.  The  limber  which  acts  as  a  guide  boa  is  upper  end  resting  ou  tbo  shore; 
il»  lower  end  re-sta  against  the  ont«ide  corner  of  lirst  erio. 

Ajiril  lOlh. — Anotlier  crib  buili,  floated,  sunk,  aud  tilled.     It  was  oocessar;  to  work 
till  (i  o'cliiclc  to  get  all  tbe  rock  in. 
J/(ri/  lliA. — The  fonrtb  crib  placed  in  position  and  filled. 

April  V>llt. — The  lil'tb  aud  Inat  crib  wits  wade  8  feet,  hccanso  tbe  opening  bad  tie«u 
80  much  reduced  as  uot  to  admit  a  larger  one.  As  a  gooil  deal  of  plank  was  on  baud 
already  sawed  aud  bored,  it  was  used  instead  of  larger  uiar«rial.  The  tost  crib  wan 
tlouted  into  place  aud  partially  sunk  before  I'i  u'cloi:k.  In  the  afternoon  tbe  ItllInK 
was  completed.     An  opening  oi'  some  1  feet  atill  ruuiaiued;  tbia  was  closed  by  furctug 
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down  jil.ink  «»^iph  nlmttwl  Bs^lntt  tho  Iftst  i-rili  im!  tlip  dnni;  large  stone  were  then 

rollml  In  iiutil  Ibi)  fiirc«  iif  th«  rnrrMU  was  ffl  ■•Icon. 

Jpril  \i(li. — A  force  of  riirlit  rti«>ii  ja  at   \'  n  foreni»n,  iiiiarrylng  stonr, 

wllirh  iti  wlipt'lufl  out  on                    '  cliiin(m<l  iu  Uc-  cribx. 

Jfiiil  ir-f/i. — 8t<inr-wlii                     .III.    'I'hi-   i  ^  niiw  dnrnpi'd  from  fhn  crib* 

in  I  'iiTi, 

rifi  ■    -  „.-.,,'  ^  are 

nov»Tr{\  all  ttie  vraj*  acFosn  one  lout  (leap.  Heavy  sturii.'H  tinve  beeu  put  oil  top  of  all 
for  ballnnf. 

Jifril  \(>ih. — Work  1)H«  reooi veil  its  final  iiiapi'ttioii  by  the  coiniiiandlDg  offip«r,  ntiit 
jA  nppi'iivi'il  by  liini.  Dirootiuiis  aru  jjiveu  by  him  lu  ulloir  it  to  ruaiiitu  tut  U  i«  till 
I'littlii-r  oiilfirs. 


UiMp<H-.1  fully  anbtoitted. 


CHARLES  SHALER,  Jr., 

id  LitHt.  of  Itrdnanct. 


AMtitml  rfport<ff  tht princlpnl  opemlinnii  at  thr  Rntk  lilnnH  aneiial,  Til.,  daring  the  JUcaJ 

yrar  radiiig  Juut  3()/A,  1974. 

'top  /). — Dnrine  tli«  ypnr  the  wnll»  of  thU  shop  hnvo  liopn  entin-ly  pomplntod  ; 
about  oDo-half  of  the  window-Rn«h  and  window-framtw  have  been  noiiiplrt+id  ;  the 
wroiight-iron  eolumns  fur  Rupportlng  the  80i-ond  and  third  tlonrii  have  ln-<-n  purchased  ; 
the  iron-work  for  the  Bcoond  and  third  tlnorti  all  put  np,  and  the  work  of  (»radin;» 
around  the  shop,  buildinjt  aicn-wjil1«.  «tep",  plaifnrms,  and  »eworB,  and  pn'tiriRin  watcr- 
pipe«  has  been  enramenoi'd.  All  of  the  tittin);  and  lini^hin;;  of  the  iron-wurk  (or  lloors 
■waa  done  in  the  arsenal  shops,  and  thi-  nianuf.ictnro  of  all  the  window!*,  duore,  and 
other  wood-work  \<i  done  in  the  arsenal  shop*. 

Very  serionn  Irouble  has  been  eninuiitiTicl  in  procnrinfr  from  the  contractor  tbo 
■tone  reqnirifl  for  the  completion  of  thiMsliop.  The  la.st  stone  required  for  a  Hhop  is 
the  entablature,  and  this  is  all  costly  diaienaion-slone,  for  which  the  eontrnet.or  has  • 
re.ndv  cale  at  hi(;h  priees  in  Chieajjo  and  other  cities.  Under  the  contraet  nil  »he  »tone 
for  the  shop  was  furnished  at  one  price,  this  price  being  the  average  value  per  yard  of 
all  the  stone  tnUen  together.  On  this  account  the  contruetor  has  experienced  u  ditD- 
culty  in  furnishing  this  stone.  After  vexatious  and  expensive  delays  I  was  forced  to 
pnre'haHc  a  porli'm  of  stone  in  open  market,  and  chur^ju  the  pnrdiiwii  cost  to  the  coit- 
tra-"""  ■'"  'VAvided  for  in  the  contract.  I  have  taken  uiiich  pains  and  tronbln  toavoid 
ni:i  pnrelmtB"  and  to  make   the  purchases  as  small  as  possible  when  they 

con,  ivoided,  and  to  pri'vent  any  loss  to  the  contractor  when  tliey  wrrn  made. 

I  fe.'l  eonfidont  that  in  those  purchases  of  stone  for  this  shop  the  contr:ictor  has  not 
Miffered  a  loss.  Nevertheless  the  contractor  has  protested  against  the  purchase,  and  I 
have  had  difflenlty  iu  settling  up  and  closing  the  contract  for  stone  fur  this  building. 
I  have  to  add  that  the  piocun'ment  of  stone  from  quarries  other  than  ilie  eontiaetor's 
wlii'h  may  be  used  advantageously  in  a  buiidini;  iu  this  way  is  ditUcult  and  requires 
tnnnh  poitis  and  tronble. 

Under  the  laws  governing  appropriations,  it  was  imperative  that  the  walls  b«  fln- 
i?^hed  withiii  the  year;  and  as  I  eonld  not  procure  the  stone  from  the  contractor,  I  was 
foree/1  to  iinilte  purchases  as  proviiled  for  in  the  contract. 

T'  '  is  nnide  beciuse  it  is  possible  that  the  contractor  may  borcnftnr  maka 

nl.i  rhc  Oiivirnnu'nt  for  losses. 

1:,      ..    ,     i  marked  "D"  in  the  neroinpanying  map. 

^kop  .^.— The  work  done  on  this  shop  dunng  the  year  has  been,  mainly :  The  tearing 
down  and  removal  of  the  old  temporary  shops  and  tuachinery  which  occupied  the  eiiTe 
nf  (this  shop ;  the  excavations  for  foundations,  exeavutiong  for  basement-story,  and 
e-xoBTalious  for  conrt  between  the  two  wings;  the  building  of  the  foniidntions,  base- 
nient-'tory.  p.nrt  of  first  story,  and  stone  piwrs  tor  the  supiKirt  of  the  Hrst  lloor;  the 
bnildiii'.;  of  a  portion  of  the  sewers,  putting  in  water-pipes,  and  the  repairs  anil  otm- 
atmelioii  of  derricks,  derrick-tracks,  and  oH)er  inaeliinery  fur  n.so  iu  constrnction  ;  the 
pnrrhase,  fitting,  and  patting  np  of  the  iron-work  fiir  the  first  floor,  and  the  purch.-ise 
and  IJtting  «f  a  portion  of  the  iron  of  the  second  lloor,  and  the  purchase  and  ataoking 
for  Si'usoning  i>f  M10,,-i,"i9  feetof  pine  lumber  atid  H.'i,'.l91  feet  of  oak  Inmber. 

The  total  excavations  for  this  building  were  9l,'l(U)  cubic  feet  of  earth  and  148,867 
enbie  feet  of  rotk. 

No  very  aerioos  dillicnlties  were  encountered  in  getting  fanndations  for  this  shop, 
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tboagb  for  a  part  of  the  bnildiiif;  the  excavations  were  15  feet  deep.    All  the  founda* 
tioiiH  nrv  rxcelleiit,  beiiij;  on  ^nod  bMl-rurk. 

The  coat-irun  cnpn  and  hit«i-H  for  cnliininH  have  l)een  purchased  for  the  other  shops  at  1 
an  averaftc  cost  of  S-*7  each  for  tirsl.  floor  and  of  fiO  eaoli  for  second  fl  )or.    These  ar« 
the  Idwctit  priceH  paid.     1  have,  cust  and  litted   in  Mie  ursciiul  h1ioi>s  ca|i«  and  biwea  for 
tbiK  slio]),  at  a  cost  of  $10.:<t!  eai'b   for  tirMt  floor  and  $11,411  each  for  cUo  second  floar, 
making  a  total  fiaviag  on  tbe  two  floors  for  this  ouo  item  of  1^,1)74.34,  not  charging  for  j 
the  scrap  metal  used. 

BHOP-riXTiniKS. 

All  of  the  appropriation  for  this  purpose  has  been  expended  in  flttin);  np  Shop  V 
for  iminwiiaf*  ns<»  as  n  carpt^nter  «nd  nmohinn  »hop.    This  work  was  bi>(jun  in  the  pre- J 
ceding  ypiir,  but  as  it  was  nnliniHhrd.  it  whm  not  rejiorted  in  m.r  hist  animal  report. 

Th«  work  has  bwn  mniiily  t'n'  putting  in  of  a  luittrry  of  four  stoain-boilers  with 
capacity  HiilVlcient  for  '^W  horsi-powur;  the  ptitling  up  of  one  Corliss  engine  of  lAi 
horse-power;  the  bnildiiig  of  the  oiigine-room.  Hhop-ofllucs,  and  atore-rooins :  the  piit- 
tlng  up  of  two  main  lines  of  slialting,  oacli  300  feet  long,  with  the  necessary  oonoter- 
ahafting:  the  putting  in  of  iixup^siiry  water-closets,  wash-rooms,  and  steuiu  and  hot- 
air  lainli«r-dr.\iug  rooms  in  the  biisemuut. 

The  boilers  and  iron  for  shafting  were  purchased,  and  the  engine  was  received  from 
tbe  Springflc'UI  armory.  Nearly  everything  else  required  for  titling  up  the  shops  was 
nianiir:ii'tnred  in  the  ursoiial  shops. 

Tbe  following  list  i.f  drawings  explanatory  of  this  work  is  transmitted  herewith: 

Drawing :  Plan  of  llrst  floor  of  Shop  C  with  iKiiler-boiise  and  cliimney,  showing  posi- 
tion of  oQices,  engine-room,  sleum-ongiue  and  pipe,  sbattiug  witb  main  belting,  and  uf 
work-benches  with  cupboards. 

Drawing:  Plan  of  belling  from  engine  to  shafting  in  Shop  C. 

Drawing:  Plan  of  Bhafliiig  for  iui«cliiue-.Hbop  wing  in  Shop  C. 

Drawing:  Plan  ol  main  line  of  shafting  in  wood-working  wing,  Shop  C. 

Drawing:  Holsters  and  stringers  for  .Shop  C,  showing  mode  of  fastening. 

Drawing:  Plan  and  section  of  lioiler- foundations,  showing  underground  Hue,  and 
part  of  chimney  in  eonrt  of  Shop  C. 

Drawing:  (jleiieral  plan  of  boilers,  Shop  C. 

Drawing:  Elevation  of  boiler-tront. 

Drawing  :  Plan  and  elevation  of  working-bench  and  cupboard  in  Shop  C. 

Drawing:  Coupling,  hanger,  and  box. 

Ttie  mettiod  of  fastening  shafting-liangers  to  the  iron  beams  of  a  fire-proof  Aooi  I 
(shown  in  Drawing  C  5)  works  well.  It  is  effectual  and  economical.  This  method  i^  1 
new  and  wi»s  devised  here. 

The  hanger,  conpling,  and  box  are  shown  on  Drawing  C.  The  coupling  ond  box  aixl 
parts  of  the  hanger  are  now  and  were  devised  hero.  The  conpling  possesses  porticnlar 
merit,  especially  that  of  economy,  and  was  devised  by  Mr.  J,  P.  Stev.  t  :.t»r- 

machinist.     The  box  has  in  it  a  syst<'in  of  grooves  which  lead  siirplii>  '  ^oil  | 

throngli  a  |-inch  diameter  hole  into  an  ornamental  cast-iron  drip-vessel  :ti..        .  ui  the 
bott'om  of  the  hanger.    The  grooves  are  packed  with  wool,  which  acts  as  a  selt-oiler. 
The  iinxns  rei|iiirp  oiling  alHiut  onoe  in  fonr  days,  and  the  fee<l  of  oil  from  the  wmd  Is 
generally  Jii't  siillirients     There  is  uo  ooze  of  oil  from  the  box  upon  the  shaft.    Thia  box  , 
is  foiiiul  to  be  very  satisfactory. 

On  account  of  the  great  amount  of  work-bench  whioh  must  be  l)uilt  hereafter,  eon- 
siiterablo  attention  was  paid  to  the  subject.  The  ooustruotion  and  arrangement  an* 
shown  in  drawing. 

A  good  deal  of  attention  and  study  was  bestowed  upon  the  plans  for  setting  the 
boilers,  dues,  (.Vc,  as  shown  on  drawings.  ' 

The  boiler-bouse  room  is  a  handsome  one,  and  it  was  desirable  to  get  as  handsome  a 
boiler-front  as  ]>ossible.  The  appearance  of  the  front  is  greatly  improved  by  the 
avoidance  of  broaching  and  sheet-iron  sraoke-pipes.  The  smoke-flues  are  alt  under 
ground.  This  arrangciiient  is  mainly  important  in  the  saving  of  fuel,  there  being  no 
radiation  of  heat  from  the  flues.  The  riidlation  of  heat  from  all  the  boilers,  front  and 
dues,  or  waste  beat,  is  barely  anfBoieal  to  lieep  frost  oat  of  tbe  boiler-room  in  eold  j 
woathor.  I 

So  ranch  attention  and  study  have  been  devnteil  to  the  tixturoa  for  this  shop  beeanse 
the  work  being  done  in  our  own  shops  iti'  desiralile  that  the  expense  of  new  patterns  for 
coKli  :  ■'  I  lb  )r  of  devising  and  making  new  plans  and  lira  wings  for  the  same  work 
in  (1^  jiitiy  he  avoided,  and  th.it  the  work  may  bi;  as  uniform  as  possible  in 

all  II  ,        Oil  this  uccoiint,  also,  full  anil  complete  drawings  have  been  made  and 

preserve!)  for  future  use.    Tbe  working  of  all  these  fixtures  has  thus  far  been  eotiielj 
satisfactory. 

Shop  E.  j 

Bn^ides  some  finishing-work  on  this  shop,  blacksmiths'  forges  and  a  foundery  have  I 
beuu  pat  iu  the  shop,  as  sbowu  in  tbe  following  drawingii  transmitted  herewith:  I 
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Drawing;:  Plan  of  8hop  E,  abowiog  position  of  line  of  shitfbiug,  oranc,  ciipolik,  melt- 
ing-furnauoi),  coaLlng-pit,  core-nven,  braii»-funD(lery,  smitiw' fiirgiM,  smuke-«l«ck,  ant) 
macliiiipry. 

Drawing:  G«neral  plan  of  blnst-pipeit,  Shop  E. 

Drawing:  Plan  of  core-oven  aud  liraHs-fnrDaoo. 

Drawing  :  Plan  uf  hanger,  hracliHt-hangur,  Shop  E. 

Drawing:   Plan  of  cni>olas  in  fi)unilcry,  Shop  E. 

Only  14  fu^f:c^s  have  bet^n  eri.<cteil  for  iiuuiixliaCe  use,  it  being  dMmed  adrlMbla  ta  ' 
leave  l.l\c  other  forges  to  lie  eructer)  tu  auit  the  future  wanl»i  of  th»  arflonal,  as  opera- 
tions uf  thia  l<in(1  are  subject  to  chaugea.  All  of  the  smoke-tinea  for  thetto  forges  ikxti 
underground  and  leatl  to  the  chiiuney-Hlack,  tifi  lent  hi;;h.  The  draught  ot  thin  ohim- 
uey  has  thOH  far  proved  xnRlcient  for  the  smiihti'  lirea  without  the  Mim  of  an  exhaniit- 
fan.  Thin  construLtion  m  merely  experimental  and  its  liiiccea.s  is  important.  By  it  are 
avoided  (he  great  expcnae  of  unmeiooB  chimneys  high  ciiDiiijh  to  pierce  the  roof,  ibe 
injury  to  the  roof  and  destruction  of  the  architectnro,  both  exterior  and  interior,  of 
probably  the  finest  blarkKmith-shop  in  the  world. 

Thtfumi(Ury. — The  unicessand  gre.at  economy  effected  in  the  use  of  the  Amall  cnpola- 
fnrnaee,  erected  in  the  old  temporary  blacksmith-shop,  have  determiiiiHl  the  construc- 
tion of  a  foniidery,  with  greatly-increased  capacity  and  Ja<>ilities,  in  the  now  8hi>|i.  A 
full  Jiinn  iif  the  fiinnd':ry  is  shown  on  drawing.  A  single  charge  for  the  small  furnace  is 
'i.iVMi  ponnd.s,  and  for  th4<  lar;;e  furnace,  0,r)OU  pounds.  By  using  a  pool  or  large  liiUles, 
a  single  casting  weighing  11,000  pminda  can  he  maile.  it  i«  found  that,  for  econom- 
ical work,  it  is  better  to  have  the  two  furnaces  than  one  lari;e  one,  so  that  the  small  or 
larg<>  one  or  Iioih,  may  be  used  at  one  lime,  to  suit  varying  job-work.  Also,  in  this 
way  J  was  ulilo  to  construct  the  furnaces  from  two  unserviceable  steam-boilers,  which 
were  on  hand. 

The  saving  in  cost  of  work,  by  making  onr  own  castings  at  this  arsenal,  has  '> 

very  consideruble,  and  has  caused  a  griulual  increase  in  the  jim'iunt  of  work.    C'a.si 
are  not  made  nnh^^s  the  saving  will  pay  for  the  patterns  and  tlikska,  so  that  a  rain  : 
stock  of  patterns  is  accumulating  :  and,  besides  these.  I  am  making  a  liirtluT  saving  ul 
money  and  getting  better  work  than  can  bo  obtained  from  privalo  founderiee  in  the 
Weat. 

The  following  are  computed  savings  on  a  few  items  : 

The  weight  of  cast-iron  cjipa  ami  buses  (for  coliimnsl  for  one  shop  is  10^.300 
pounds.  The  lowest  cust  for  one  shop,  when  bought,  has  betin  t4,,)i('>'.  I  have  uianii- 
lactnred  thoin  for  ^.i,t)if,2,  or,  not  charging  for  scrajHirou  used,  the  cost  has  been  only 
%1^/ifiMi),  making  a  saving,  in  the  last  case,  of  9'.2,7:{:i 

The  Iiiwi'Mt  cost  of  coin 


nins  for  one  shop,  when  bought,  is  9l'j.31'2.     I  have  already 

I  a  few  of  those  required  for  Shop  A.     From  this  I  estimate  the  total  cost 

re  (ur  one  shop  (cbari^iug  one  cent  per  pound  lor  scrap)  to   be  ^.'JlH>. 

the  scrap,  the  cost  would  be   $3,54U,  making  a  saving,  for  this  item,  of 


mm 

ol 

Noi  .  ;.... 

f8.77a. 

The  weight  of  shop-fixtures  cast  for  Shops  C  and  E  is  S4,0UO  pounds.  I  l>eHeve  these 
could  not  have  lH:eu  iMiught  at  the  East  at  less  than  10  cents  per  ponnd,  and  wonid  have 
coet,  delivered  here,  II  cents  per  pound.  These  have  been  made  here  at  a  cost  of  7 
i>cnts,  including  value  of  scrap  used.  On  most  other  cheaper  oaslings,  which  comprise 
the  grent  bulk  of  the  funndery-work,  the  saving  has  been  2  neiitvS  per  p<iunil. 

lira»»-/oitndrr\i. — lu  the  biass-foundery  I  am  now  making,  from  the  expanding  metal 
taken  from  otisolete  title-projectiles,  the  hinges,  bolts,  window  hangings,  and  -ither 
hfluso-hardwiire  fur  the  .shops.  This  work  was  commenced  because  suitable  binge«  and 
wiudow-fasteiiings  <:onld  not  be  bought  of  sntllcieiitly  good  (|uality.  Finding  a  eon- 
aiderablc  saving  in  cost,  the  work  has  extended.  'J'he  principal  value  of  this  work  is, 
bowever,  the  luuctiremrot  of  much  better  work  and  a<laptcd  to  a  special  use. 

A  somewhat  extended  report  of  the  operations  and  advantages  of  the  fciundery  has 
been  made,  because  its  construction  and  use  when  started  was  experimental,  as  far  as 
the  Ordnance  Department  is  concerned. 

The  shufiui);  in  rbe  I'onndery  and  smith-sbop  is  driven  by  a  wire-rope  running  from 
the  loaiu  lino  of  shafling  in  Shop  C 

Pt.l8T  Bt  tt-IIINCi    I"On  MAIN   OUAP.ll-nOCSE,  FIRK-KNGINB   IIOt'SK,  AND  QCAKTKMMASTER'S  , 

AND  commissaky'n  stokk-hou.sk  and  OKKICKS. 

Thia  building  has  been  completed  in  accordance  with  the  approved  plans  and  draw- 
ings. (!>ve  drawings  marked  "  R.  I.  A.,  Nos.  'M\  and  'i^i"  on  tile  in  the  OrduaDce 
Office.) 

This  building  ia  marke<l  "  C ''  on  accompanying  map. 

«|lDAI.'l'BnN   OKHCKRfi'  tJUARTEIlS   NO.   3. 

This  building  has  been  coinjdcled  in  accordance  with  the  approveil  plans  and  draw- 
loga,  (see  drawings  marked  "R.  I.  A.,  No.  3ite!,"  on  lile  in  Ordnance  Ottioe,)  except  the 
ouruice.    The  specifications  require  tbut  this  should  be  of  galvanized  iron.    Daring 
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Wo**' 

As  u 


r^'in  my  Htat.ion  in  October  tbe  nfflcor  lofc  iu  oharge  bad  cnnatmotMl  • 
r^iiailu.!'  til  thnt  uu  Mik  oMinr  oDieora'  iinurtunt  a'lj.tKDiU  Cii  t.li  m  builJiNg.  | 
wiu  uiudi'.,  it  wiw  deeiuMl  best,  ou  acuouut  of  uuouotiiy,  to  use  it. 


MACHINERy  FOR  THIS  TBANSMtSSION  OP  POWER. 


r  as 

•iir- 
tbe 


TI:  '    I   TV  btw  bcon  con»triipt<»d  In  ai:'i-'i)rdanrB  witb  tho  approved  i' 

(lie:  111  llicrrfor  iToiilii  iiiliuit.     Tlii"  iiiatoriiilB  for  rtio  work  bm 

cha.li ,  .  iii.<  work  of  conKtructioD,  so  fur  as  it  baa  progressed,  bus  b«c,.  .... 

arsenal  sbopB. 

PAVING   OP  THK   BASEMENTS  OF  BHOPS   B  AND  C. 

Tbi«  work  bns  biMjii  compli-tad.     Dr.awing  R  sbows  a  plan  of  tlie«o  biist>mpnt«.    Tbe 

}nirl  wlii<'b  is  oolnrt'd  brown  is  a  roatlway  for  w;i};nii8,  aiviiij;  access  to  all  piirts  of  tba 
Hwmiieiit  and  to  six  Mlevator-hatchu'iiys  for  boistini{  to  tbo  upper  stories  Tliis  is  paved 
witb  !is]dinltuai  concrete.  Tbo  leniiiiii'tcr  is  paved  wit.h  fl.ig-stoucH  not  less  than  4  IuuUm) 
(liick.iiiid  laid  in  conrees,  as  sbown  on  tbo  drawing.  Tbere  are  5  iachut  nf  sand  nnder 
tbe  tlii;iKi"K  •"' P"-'*'*-'"''  "I'bcaval  by  frost.  Tbe  basement  is  tboruii^bly  drained,  and 
Inin'a  iM'inplotJ)  system  of  sewers  for  cirryinj?  off  wa.ste  water  or  other  liquids  iis«d  ill 
iiKtuufiK-tnre  Cinss-Iinibers  100  feet  apart  are  laid  in  tbeasphaltnni,  that  may  !•«  (akeu 
ii|i  in  I'use  it  becomes  nec<3sa!iry  to  cross  tbe  roadway  with  water  or  other  jii pes, 

rMPttOVEMENT  OP  0R0CWD8,  BOnyDING  OF  ROADS,  AVKSVK8,  KTC. 

This  work  has  been  principally — 

1.  1  he  );rading  and  luucadamiicing  of  Main  avoDne  from  a  to  ft.  (See  accompanying 
mnp.)' 

^,  The  grading;  of  tbe  remainder  of  Main  avenne,  nf  Rock  Island  aveane,  and  the 
llniiliuK  of  rouk  tor  macadam  upon  portion  of  the  same. 

(Tbe  nuieadani  for  Main  avenne  1ms  not  generally  been  completed  to  tho  full  width, 
and  bo  niilewalks  have  been  built.) 

3,  The  completion  of  East  avenue  between  c  and  d. 

4.  Tbe  ii!»ilial  liradinfj  of  West  avenue  from  e  toy".  This  work  hiw  oonsiatod  of  the 
hnulititi  ill  of  abiiiir  Af>,Oi)U  cubic  yards  of  rock  and  earth,  obtained  from  tbe  oxcavutiun 
fin-  Shop  A- 

:i.  Tbe  grading  and  macadamizing  of  Second  etreet  between  Main  and  Sonth  are- 
nu«a. 

0.  Tbe  Kfading  and  mncodamiziog  of  the  court  of  Shop  E,  and  of  all  the  spaefe 
between  Hlmps  E  and  C  and  tbe  railroad-track. 

7.  A  iiiiihideralilii  amount  of  work  has  been  done  on  the  road  g  k  in  front  of  the 
odleern'  nuarWrs.  The  grading  and  inaeadnmizing  of  First  street  between  ^'  '  ■■  ■"  luie. 
North  avriiiie,  and  the  court  of  Shop  It  had  been  cuninicnceil.some  new  ra  nju 

I'liil,  and  i.fWI  feel  of  flag-stone  sidewalk  on  First  street,  Second  street,   *  n«, 

and  Mliing  the  road  g  h  In  front  of  the  ofliisors'  quarters  has  been  laid.  Tlie  niiuutdara 
Nookeii  ol  herein  consists  of  1  f.iotof  Huely-brokeu  rook  covered  with  6  inchua  of  grurcl, 
Tlieae  roads  oie  expeuuive,  bat  are  tboroaghly  coustnicted,  and  durable. 

ROCK   ISLAND   BniDRK. 

Some  trouble  and  annoyance  have  iK-en  enaiiiiitered  during  the  year  in  maintaining 

|»ovemniout  on  the  bridges,  but  no  serious  disHiibanco  bas  arisen,     iioui"  " '•' ■  nod 

I  Y<i«i»tiinee  to  the  enforrement  of  the  regulations  for  tbe  bridge  seem  i"se|i:i  i  it« 

Vllse   by  the  piililic,  when   there  is  no   legal   penalty  for  viiilation  of  th.  >  n». 

[ThoH"  troubles  have  generally  :iriseu  from  fast  driviiiif,  racing,  ond  cmitliet-s  with  disor- 

lerly  and  drunken  men.     In  such  cases  tbe  penalty  of  excluding  such  perstms  from  the 

use  of  tho  bridue  bas  been  sparingly  used. 

I  <in"t«  tbe  following  from  u  report  of  tho  foreman  in  charge  of  the  bridge  nn  tliia 

HUbject: 

"Th'j  olT.rnses  against  tbe  regulations  for  tho  government  nf  tbe  uses  of  t,li«  bridges 
hy  t!ie  public  are  nf  all  kinds  and  nnmerons — fast  driving  and  druokennesi  being  the 
piineipxl  iine4.  Many  persons  have  lieen  deprived  tbe  use  of  the  bridges  for  tbe  aliove 
null  other  od' 'Uses,  but  after  a  promise  of  better  behavior  tbe  privilege  hn>i,  in  mnst 
ciue-s.  Ill-en  re'<(iired.     Ou  Sundays  thedriukiug-saloons  of  Rock  IsUnl  M.  while 

[thoHe  ol'  l>iiveii|iiirt  are  kept  open  ns  on  other  days.     This  tnk&s  tbe    '  of  peo- 

ple I'roui  the  form,  r  U>  tbe  latter  city  on  that  day.     Most  of  those  se.  ;,..,  ■<><■•'  in 

the  cveniug  are  more  or  less  int^xicattsl,  making  tbe  duties  of  the  gnard  :  ly 

Piard  iti  trying  to  prenervo  order.     I   wouhl  respectfully  recommend  a  k\  '!ge 

patrol  for  .Sunday  aftJ'rniMm  and  evening." 

No  del  isioii  in  tbe  conrts  founded  upon  the  cnae  reported  in  my  Inst  annaal  report 
has  yet  been  arrived  at  respecting  tbe  jurisdiction  of  the  United  Statea  courts  over 
I  lie  part  of  the  bridge  between  tbe  chauuel  ol  the  river  and  tbe  Iowa  shore. 

'  Map  relei'ied  lu  is  uul  lucluduU  lu  Ibia  tM>uk. 
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The  fallowiDg  stiitement  is  oondeniicd  from  tli«  r<<ooi'iUi  kept  at  the  htiiige  diiritiK 
tJiB  ypnr : 

The  whiile  nutober  of  ciii's  prossinR  th<?  btiil^i!  iliuing  Mie  .vc»r  wo*  \2S,VM  IVKJght- 
oani,  l^,(i;50  !>a«acuger-oiir9,  fliifl 'iJ77'J  eiigimw  witlumtcuru;  initkinK  ii  low!  of  H(»,3:i2. 

Tlii^  iiiitnlier  uf  Htcniulxiat  trl|iH  thrmi^h  the  liriil^e  wad  'i.nt'.l,  >if  hur^jitii  5S1.  :wii1  ol 
rafu  tVJ4). 

'Tlici  numlinr  of  teumR  )ifk««lnf;  over  tlin  l)rtil;;e  iliirin);  Miu  year  wus^iiS.OOii 

*T'      'it  of  foot-pivHuongerB,  40i^.0()0;  nml  the  estiiiiite'I  niiralior  of  pufw.-ngi'n 

io  V  .-  sboiil  .111(1,111)11. 

'J  :  ia<!  •>{  wiitpr  \v»»  5.22  ftHit,  bc-iriK  the  highest  M.trch   U),  Iff74,  14.90  feet., 

•riU  Iha  iowt-Bt  Drceiutier  2,  li^TIi,  U  4(1  fi'i>t.  Niivi;{atioii  waH  aii»[iiM)rlf<l  for  stoitmboiiU 
fixmi  Nuvi'nibvr  17,  l(<7:i.  to  Miirrh  lit,  1^74,  on  ikL'i:otiiit  of  iut>.  Nuvi|{atioi)  \va»  nun- 
P(Mii|(m1  ,11  otic  timu  I'J  hoiint,  at  itnothur  liiue  ',20  hou»,  bc>ouu»e  it  wiu  unBAl'e  tu  opuii 
the  il  ttw  <liiriug  giilcN  ut  wiixl. 

!'■ -  •'     vi'iir  litti'cn  rnlts  wi«rc  more  or  less  brokon   by  strikin;;  thi>  britljie-pierii. 

('  .  If*/!!,  tno  niiKihiiicry  for  opo'ntiiig  thn  (Iruw  wai  coiniiU'ti'lj"  ili^iiihleil 

by  'I  li  "(  '"i"  of  tlif>  hyiinviilir  cyliiiJe  h  iukI  of  the  rt«<oivinj;-tank  for  the 

pump.).  From  this  tim<<  iiulil  thoy  noiild  be  repnireil  the  ili'iiw  wat  opoMtoil  by  huud- 
powur,  by  iin'inis  of  cnibM  mid  ropod.  Tbt»  plitn  niailo  It  apuivwory  to  have  a  ropr 
HrroxM  Ihb  8oiitli  «biiniu-l  whrii  thi<  ilruw  wns  opi'ii,  ami  w.vt  thi'  c!itiiHt<  of  much  vexa- 
tion, »^  iKiiiln  Komeliiiics  iiminli^d  on  iiHitifr  (.Uiit  vhitiinol,  uiukin<;  it  iiuuessory  to  cut  tba 
lopt",  and  <'itn»int(  cotisidorable  work  iiiid  drlii.v  in  I'lonini;. 

The  r<<puiri4  of  tbu  niiu'liim-ry  ini'liilM  Monm  nlteruliotiH  and  itdditiouo.  Aiuong 
otb«r  tilings,  8afo(y-val\'V.s  ^verl^  pliici-d  on  the  puinpM,  ho  us  to  nviiij  an  oxcess  ol  strain 
on  tbi>  cylinders. 

A  porliible  cylinder  was  placed  on  tht*  nppnr  rent  for  draw,  to  operate  tbi  aruba  iu 
vase  of  nece«nity;  but  uince  thi  ulturatiou8ubi)va  named  wu  havu  hud  no  bruakugc. 
and  couHeqnently  have  had  no  u«e  for  the  porrable  fDj;ine. 

All  of  the  niachinery  is  too  light  for  opi-ratiiiij  the  draw  in  windy  weather.  Sums 
cfaungfMi  will  bo  nia<Ie  in  tbi><  machinery  dnrius;  the  uoming  winter,  andchooks,  ur  buf- 
forH,  fur  sloppiu);  the  draw  in  a  higli  wind  will  \>n  added. 

It  is  probable  that,  ou  account  of  the  didiL'.nlty  of  procurini;  nppropiiatious  for  the 

care  and  presers'atioD  of  the  bridge,  parliciihirly  for  renewing  the  plank  roidways  of 

:       '       L'.';  fur  th-  repairs  and  renewing  of  paving  of  Fort  Armstrong  avenue,  ron- 

■ssary  by  the   wear  of  the  same,  consequent  npon  the  use  of  the  bridges  by 

<utciiieH;  and  the  cnsi  of  maintaining  a  s   Qlticnt  guard  and  police  to  tnaiu- 

taiu  order  on  the  bridges,  it  will  become  iiecessjkrv,  eventually,  to  charge  a  siasll  loll. 

I  append  hereto  a  lopy  of  a  letter,  marked  "C,''  reporting  a  strike  of  the  stoue-out- 
t^TH  eiiiplo,ved  at  the  arsenal,  which  orcnr:cd  June  'iSi],  1874. 

Itirornialiou  obtained  snb^equent  to  the  date  uf  this  letter  ooDvincea  tne  that  the 

■>  partly  caused  and  principall.v  maintained  by  person.sO|iposedto  the  preseni 

.ilion,  who  were  endeuvuring  to  nt-e  the  workmen  for  political  pnrpo^•l•s.     The 

■  'I  "'■  long  that  wo.kmen  from  tither  pl.ice.s  were  liually  invited  ;o  eome  here 

for  I  I .     CousideraVde  resistance  to  the  employment  of  thus*  men  was  offi-reil, 

but  J  M   were  employed;  and  when  the  old  workmen  reiuriied  and  askwl  for 

work,  all  of  iliem  could  uot  be  employed  imaieiliately,  bnt  work  would  be  given  tbura 

as  noon  as  vacancies  iK-rnired.     Also  i  men,  who  hul  been  particularly  trontileaome, 

or  had  acte^l  a'<  rinitlmdorH,  were  informed   that  they  could  nut  lie  employed  again  at 

tlic  aisi'iial.     The  ntrikiiig  Btone-cutters  reisnm'Ml  wurit  at  the  rnduceil  wag.-s  pcai:eably 

on   the  (ith  of  July,  li:^4,  and  h.ive   been  working  with  apparent  uouteiiimeot   ever 

Kiitoe. 

I  wonld  again  respectfully  call  the  attention  of  the  Dopartmi'ut  to  the  necessity 

— nal  for  some  relief  from  the  ojieration  of  the  law  requiring  that  unexpended 

;  r  appropriatio'18  be  covered  into  th"  Treasury  at  the  clo.se  of  the  year.     The 

bao  MiihiDg  of  the  law,  particularly  as  regards  econcmiy,  during  the  past  year,  baa 

Ih<ou  souiewhut  disiuitrleniug. 


C. 

KocK  Ihi.and  Arhenal,  lixs., 

./hrc%,  lrf74. 

CmZT   or  Ollt>VANCK, 

I'.  S.  Jrmn,  Wohhtitfitoii,  D.  C.  : 

Sllc :  I  have  the  faimor  Ui  report  fur  your  information   that  a  "strike"  of  alt  the 

■iODe-cullei^  employed  at  this  arsenal  oueurred  on   the  i23d  insl.,  an  I  that  the  strike 

still  eontinnes.    All  of  the  cutlers  b  >ve  riMjuusleJ  tlmir  disohargo,  and  have  been  paid 

off.    Many  of  them  wish  to  return  to  their  work,  but  wiy  thoy  are  afraid  to  do  so.     Thn 


*  This  nstimate  is  made  from  records  kept  onu-balf  the  tiiua. 
17  OBD 
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reasons  given  by  the  workmen  for  the  "strike"  are  areiluction  of  wages  from  $4  to $3 
per  diem,  and  they  are  forced  to  work  much  harder  liere  than  elsewhere. 

Three  dollars  per  diem  are  the  highest  wages  paid  to  catters  on  the  constroction  of 
the  cnstom-honses  in  Chicago  and  St.  Lonis,  are  generally  higher  waged  than  are  paid 
by  private  parties  in  those  cities  and  thrnnirbont  the  Northwest ;  the  wages  in  the  lat- 
ter case  being  generally  from  $2.^0  to  $2.75.  But  Bncb  parties  do  not  generally  get  the 
very  best  workmen.  The  "strike  "  ha»  been  partly  effected  by  the  evil  inflaeuce  of  a 
few'tnrbnient  men,  bnt  more  through  inflammatory  articles  in  one  of  the  newspapers 
issned  in  Rock  Island. 

There  are  so  many  stone-cutters  ont  of  employment  in  Chicago  that  I  think  new 
men  can  be  employed  within  a  few  weeks ;  but  as  many  of  the  cotters  who  have 
stopped  work  are  very  excellent  and  old  and  faithful  workmen  at  the  arsenal,  and  have 
been  led  into  thoir  present  position  by  the  evil  inflnonoes  of  others,  and  would  soffer 
great  loss  if  deprivei  of  work  x>ermane!itly,  I  dosiro  ti>  wait  a  few  days  to  see  if  the; 
will  not  resnme  work. 

In  view  of  the  very  hot  weather,  and  the  n<.t  very  large  ainonut  of  stone-work  re- 
qnired  to  be  done  under  the  appropriations  this  season,  I  do  not  think  this  temporary 
snspeneion  of  work  will  canse  any  loss.  I  have,  however,  this  day  written  for  antbor- 
ity  to  have  an  advertisement  for  cutters  published  in  a  few  papers  if  it  should  become 
necessary. 

Very  respty.,  your  obt.  servt., 

D.  W.  FLAGLER, 
Captain  of  Ordnance,  Bvt.  Li.  Col.  O.  S.  A.,  Covnig. 


D. 

Annuat  report  of  the  principal  operations  at  the  Rock  Island  arsenal,  Illinois,  for  the  fiseal 

year  ending  June  30,  1W5. 

SHOP  D. 

This  shop  has  been  completed  during  the  year.  The  principal  work  done  was  as 
follows :  The  manufacture  and  erection  of  the  iron  roof -frame ;  the  manufacture  and 
putting  in  the  wood- work;  the  roofing,  with  slate  and  copper;  the  putting  in  of  the  fire- 
proof arches;  the  building  of  stone  area-walls  and  steps;  the  grading  and  paving 
around  the  building  and  in  the  conrt,  and  putting  in  water-pipes,  sewers,  and  sewer- 
pipes  In  the  basement,  and  painting. 

The  iron  rooffraniK  for  thi.s  building  is  tho  first  one  that  has  been  m.innfactnred  at 
the  arst^nal.  Heretofore  this  work  hits  been  done  at  the  East  by  Iroii-bridge-building 
establishments.  With  the  facilities  for  woik  atlordod  by  the  new  smith-shop  (E)  at  the 
arsen.il,  there  seemed  no  good  ri'iison  why  this  work  should  not  bo  done  here. 

The  advantages  obtained  by  doing  tlii  work  here  liiivo  been — 

1st.  A  small  saving  of  cost  in  the  work. 

2d.  A  probable  larger  saving  in  co.st  of  the  iron,  by  admitting  to  bid  upon  it  a  large 
number  of  iron-manufacturers  who  could  not  manufacture  the  roof,  and  were  therefore 
excluded  from  bidding  under  the  old  system,  leaving  the  manufacture  of  the  roof  to  a 
small  ring. 

3d.  The  work  is  probably  better  done. 

4th.  We  have  been  able  to  supply  the  roof  more  nearly  at  the  time  when  it  was  re- 
quired. 

These  advantages  are  siiflicii'nt  to  warrant  the  manufacturing  at  the  arsenal  of  the 
roofs  that  will  be  retpilred  hereafter. 

All  of  the  door.s,  windows,  and  other  woiid-work,  and  all  of  the  house-hardware  for 
the  same,  were  manufactured  in  the  arsenal  shops.  Nearly  all  of  the  last  was  cast  from 
expanding  metal  taken  from  condiMiined  )>rojectiles.  This  work  began  on  window- 
hanglngj,  because  bangliigs  of  .sutlielently  good  quality  could  not  be  purchased,  and 
Hiding  that  a  considerable  .saving  of  cost  was  ellected  thereby,  I  have  extended  the 
miiuiifacture  to  other  house-hardware. 

The  slating  and  copper- work  were  done  by  contract. 

The  brick  arches  have  heretofore  been  put  In  by  contract.  In  this  shop  they  were 
put  in  by  daj-work.  The  work  Is  better  done,  and  S1,7S.">  saving  in  cost  of  the  work 
was  effected.  This  part  of  the  work  was  mainly  In  charge  of  Lieut.  E.  M.  Wright, 
Ordnance  Department,  and  the  saving  of  cost  is  largely  due  to  his  energy,  ingenuity, 
and  application. 

SHOP   A. 

The  work  done  on  this  building  during  the  year  has  been  the  building  of  the  masonry 
of  a  jiortion  of  the  first  story  above  the  basement,  and  all  of  the  second  and  third 
stories;  the  purchase,  fitting,  and  pntting  up  of  all  of  the  iron- work  of  the  second  and 
thitd  floors,  and  the  niannfarlnre  of  a  portion  of  the  wood-work.     A  portion  of  the 


REPORT   OF   THE    CIIIKF   OF   ORDNANCE. 


259 


T»?f«n"i"l  til  in  till*  coliiiiiDs  wUicli  miiJiiort  Uih  aeiioud  ami  tliinl  lloors.     Tlniw 
eri'tiifiiin  Im-cu  |iiirc'hii«cil,  liiil  fur  liiis  i  hp|i  th-y  wore  iiiitiiiirnuMiruil  Ueri*.      Tho 
J  of  co8l  un  the  piiliitiiris  was  S7,47'J,  iitu-r  cliitrtritii;  uup  half  OKOt  per  [luiiiiil  I'or 
ke  Bcrap-lmti  atni.    DrawiDgsi  of  the  uolumns  arc  taolosed  herewith. 


The  work  done  on  this  shop  diiriui;  the  year  hiw  tn'en  tlie  «\ci«Vi»tion  for  thi<  ihop 
D<l  fcitiniliitinii ;  rh<^  Ixiihiin);  of  (hu  foiimluliotiH,  iiriil  wiills  to  iiinlmlM  th>>  w:itxr-l»til», 
D<1  the  |iarrbiMi*  of  Ihi-  Iiiuibt^r  nnd  a  pi>rtion  of  thu  iilooe  r«f|iiirtftl  fur  thu  ImlliliiiK. 
\  Suuh  rivhvya  orr.iirred  in  f^e.tlinK  approvi-d  thn  cunlTact«i  for  stone  for  thix  hoililin^  iii 
I  pr«VBiit  th<«  firocureniBMt  of  any  uooHiiltiraUle  supply  of  ritono  la-tt  fall,  and  ;»t  lhi« 
Barries  opencxl  lam  this  spring,  not  much  stono  oonid  lie  proparnd  for  thn  walls  liff  'ri> 
llo  cl(*s()  of  tlo^  li-^c-nl  year. 

With  ch«  approval  of  tho  Chief  of  Ordnanoe,  a  considorahlo  change  from  thn  plan  of 
^e  other  ahops  is  raadu  to  widen  thi<  duirs  of  thia  shop.     Tliit  ohango  is  dexnicd  iinc- 
rv,  a4  thu  wide  dunra  will    proliahly  ho  rHquirHil   in   cnsu   huavy  ((una  shoold   l»« 

innfactnred  or  other  heavy  work  shonld  ever  be  done  in  thisahop.    (§ee  DrawiuKB. ) 

KOIINDATIONS  OF  8Ul)P   K. 

f  I  hnvo  prepared  very  cnrefiilly  a  geolo);ioa1  chart  of  the  foundations  of  thi«  biilhl- 
tti,  and  of  iuat<>rials  excavati'il  in  i;<itlin!;  fonndutions. 

I  ro<;rot  that  for  a  portion  of  this  buililiii);  a  perfectly  satisfai:tory  fonndation  eiinid 
Bl  he  ohtxiiK'd.  For  .SIioi)S  A,  D,  and  E,  I  have  obtained  ;;ood  rock  foundations, 
boiii;h  sonietiine^  with  );reat  dilDoolty  atiil  expense.  For  a  portion  of  the  foundation 
"  Shop  F  rock  couhi  not  be  obtaiueil.  The  portion  referred  to  is  most  elearly  shown 
the  plat  of  the  foundntioa  ou  the  drawing,  (C.)  This  portion  of  the  foundation  is 
[fitrong,  blaok,  induratiMl  clay.  I  exeavated  generally  about  '.i  feet  of  this  clay.  The 
teavntiim  then  beeaine  so  dilDcuU  that  it  appeared  nece^stry  to  alianilon  it.  Little 
Bold  lie  dune  with  the  pi'k  an<l  niilhin;;  with  the  Ula^t.  I  examined  theelay  in  plaee<, 
boiil  10  feer  deeper.  Altt'r  goioK  down  ;i  feet  of  this  10  a  miiall  steel  drill  eoiild  ha 
riven  into  the  elay  only  with  ];;reat  ilirtienlty.  The  elay  was  wot,  toiiifh,  stnoij;.  very 
ftnipavt,  and  when  taken  out  and  dried,  it  was  like  slate.     It  waa  perfectly  uniform  and 

sisled  the  action  of  water.     I  then  made  experiiuent«  to  determine  its  couipressibility. 
1  will  Iw  remembered  that  this  bnildiD^;  is  to  be  a  rolliut;-iuill,  and  hiw  no  Hoois.     The 
1^  have  then  only  to  support  the  wei-jht  of  the  walla  and  roof.     With  a  foot- 
vide  this  weijilir  would  be  about  .'i.WO  pounds  per  8i|iiare  fuot  under  the 
..     :Lnd  less  elsewhere.     1  pluoud  a  load  ot  4,000  |>ouods  per  sijUHre  foot  on  the 

»y  in  places.  No  certain  settlement  could  he  observed  in  two  days.  I  afterwards 
^creased  the  load  to  Is.iMJO  pounds  per  square  foot,  and  in  seven  days  (he  seMlenieut 
tnx  i  of  an  inch  and  nnilorui.  This  settlement  was  partly,  if  not  mainly,  due  to  press- 
k);  npwaril  the  uncovered  clay  around  the  loaded  places.  I  theu  compressed  numerous 
leeimens  in  a  (i^ht  iron  box  io  the  testiiiK-niacliino,  and  obtained  computed  results 
III  tei't  of  depth,  showing  a  pocsilde  setllemeot  of  ^  of  an  inch  when  loaded  with 
((MMI  pounds  per  square  foot  and  li  inches  when  loaded  with  •J(),(IOO  pounds  per  square 
Kit.     These  last  experiments  were  unsatisfactory  l)ecause  of  leakage  of  moisture  and 

Ity  around  the  pist'On.     Certainly  the  compressibility   wouhl   he  less  than  that  ol>- 
kined  by  the  ejcperiments.     I  then  widened  the  footing  of  the  walls  to  7  feet  and  buiU 
the  clay  3  feet  below  its  surface. 

If  the  whole  building  stood  on  this  clay,  the  fonnd.ition  wnnld  lie  excellent,  and 
Btirely  satisfactory,  but  a  portion  of  it  is  ou  good  solid  rock.  There  will  be  no  settle- 
keut  of  the  rock  fouodutiou,  and  the  experiments  show  a  proiinlilu  slight  settlement 
''  the  clay  foundation.  The  only  objection  to  the  foundation,  then,  would  ba  a  possible 
L'k  (some  time  iu  the  future)  of  the  wall  over  the  juncture  of  the  clay  and  rock  fono- 
Mion.  To  avoid  this  I  am  leaving  gaps  in  the  walls  nuhiiilt  over  those  points,  to  be 
it  iu  after  the  walls  are  completed.  This  will  leave  two  or  more  years  for  the  day 
bundati'ms  to  setlie  before  the  gaps  are  closed  up.  It  is  certainly  improbable  that 
By  crack  will  ever  occur;  bat  this  lull  explanation,  in  connection  with  the  chart,  ii 
Iven,  in  order  that  if  it  ever  should  occur,  it«i  causes  may  he  fully  nudersioud,  and 
pprehcusious  of  the  perfect  security  of  walis  leuioved.     Numerous  s|iuoimeus  uf  lbi< 

ty  have  been  labeled  and  preserved. 
I  Considering  the  character  of  the  building,  and  the  probability  that  great  stcalu- 
kuiniers  may  he  used  in  it  sometime  in  the  future,  it  is  probable  that  the  clay  founda- 
Bn  would  he  bent,  if  it  were  uuiforro  throughout  the  building,  because  it  would  he 

er  from  vibrations  than  the  rock  fouudatioua. 

,  At  the  present  time  eiKbtevn  moutb.s  liave  piussL'tl  since  tiiis  report, 
Jra«  written,  aud  no  settlement  ol  these  walls  can  be  observeil.     (Seo 
annual  report  Tor  year  endiug  June  3Utb,  187U.) 
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WATBR-POWEH. 

The  work  done  ou  the  water-power  durinj;  the  year  bas  been  (see  Drawing  D,  in- 
cloeed  berewitb)*  the  excavation  of  the  sboie  and  bed  of  the  river  at  A  and  B,  to  give 
room  in  the  pool  and  tail-race ;  the  building  of  an  earth  and  riprap  dike  from  a  to  ft 
to  prevent  overflow  from  the  p'>ol  on  tbe  island  ;  the  constraotion  of  an  earth  and 
riprap  dike  from  c  to  d  to  prevent  overflow  from  the  pool  on  the  Moline  Water-Power 
Company's  land  ;  tbe  completion  of  the  rock  dike  d  e;  a,  portion  of  tbe  work  on  pen- 
stocks and  tbe  pnlley-bouse ;  and  the  completion  of  the  gates  and  hoisting-machinery 
for  same  for  tbe  water-power  dam,  and  putting  np  of  the  same. 

Fonr  large  wash-gates,  for  openiugs  9  feet  by  11  feet,  have  been  constructed  and 
pnt  up  with  special  macliiuery  for  hoisting.  The  object  of  these  gates  is,  by  opening 
tbem  Saturdn.v  nights  or  when  tbe  power  is  not  in  use,  to  carry  away  flood-wood  and 
wash  out  tbe  pool  and  tail-race.  To  do  this,  the  gates  must  be  ope  ed  with  the  fall 
pressure  of  the  bead  of  water  against  them.  This  pressure  at  high  water  will  be30,100 
pounds.  The  construction  of  those  gates  and  of  tbe  machines  for  raising  and  lowering 
them  is  shown  on  Drnwiugs  K  and  F.  Tbe  gates  are  in  sections,  which  telescope  and 
slide  out  again  in  raising  and  lowering,  so  that  only  a  portion  of  tbe  pressure  bas  to 
be  overcome  at  one  time.  The  heaviest  computed  lift  that  can  occnr,  including  weight 
of  gate,  and  taking  0.45  for  co-efiBcieut  of  sliding  friction,  is  9,100  pounds. 

Tbe  hoisting-uiacbine  is  constructed  to  bear  a  strain  of  50,000  pounds,  and  two  men 
at  tbe  end  of  levers,  6  feet  long,  can  lift  50,000  pouuds.  (Calculations  for  tbe  machine 
are  given  in  the  drawings.) 

RESERVOIR   AND  WATER-PIPE. 

The  work  done  on  tbe  reservoir  during  the  year  bas  been  as  follows :  A  roof  bas 
been  put  on;  tbe  walls  repaired;  a  water-tight  lining  put  inside  the  walls.  The  lin- 
ing consists  of  an  H-inch  brick  wall,  or,  practically,  two  4-inch  brick  walls,  laid  in 
Portland  cement. 

This  work  bas  been  done  with  much  care.  First,  the  4-incb  brick  wall  next  to  the 
stone  walls  of  the  reservoir  was  laid,  and  the  space  between  the  brick  and  stone  was 
filled  by  ponring  in  fluid  ccmeut  mortar  as  the  work  progressed,  thus  forming  a  com- 
plete water-tight  layer  of  cement  between  the  two  walls. 

Tbe  inner  4-inch  wall  followed  tbe  other  »nd  was  built  in  the  same  way,  giving 
another  complete  water-tight  layer  of  cement  between  the  two  brick  walls. 

These  two  brick  walls  cover  in  the  same  way  the  partition-wall  in  tbe  reservoir. 
The  tb)or  was  covered  with  one  layer  of  brick  laid  in  the  same  way,  and  the  whole — 
floor  and  walls — then  plastered  with  the  Portland  coraent.  This  last,  having  a  polished 
.surface  from  the  trowel,  is  the  best  water-ti^bt  layer, 

Tbe  reservoir  is  now  perfectly  walcr-tiglit,  and  I  hope  it  will  i-emain  so.  Tbe  only 
danger  I  can  foresee  will  bo  from  the  action  of  frost,  to  which  the  walls  are  always 
exposed.  If  a  crack  occurs  in  the  jilastfring,  and  water  gets  behind  the  plastering, 
frost  will  heave  it  oil'.  Water  can  then  filter  through  tbe  brick,  and  the  action  of  the 
frost  continues  en  tbe  other  layers  of  cement.  The  work,  however,  is  well  done,  and  I 
believe  it  will  stand. 

The  floor  of  the  reservoir  ha.s  no  fonndation  except  earth,  and  there  is  some  danger 
that  it  may  be  affected  by  frost,  but  outside  the  reservoir  is  banked  with  earth  to  above 
the  floor-line  for  protection. 

Some  dillicnlties  occurred  in  getting  fresh  imported  cement,  and  in  doing  the  work 
while  water  was  piaintained  in  the  leserviiir  tn  supply  tbe  arsenal.  This  prevented 
its  completion  last  fall  and  has  given  ninch  troulile.  A  drawing  of  the  completed 
reservoir,  marked  "0,"  is  transmitted  herewith. 

WATKR-PIPK. 

There  has  been  manufactured  and  laid  during  the  year  1,7C0  feet  of  8-inch  main, 
completing  the  main  for  all  the  shops.  This  main  runs  from  the  reservoir  along  North 
avenue  to  Fourth  street,  along  Fourth  street  from  North  avenue  to  Sonth  avenne, 
along  Sonth  avenue  from  Fourth  street  to  West  avenue,  along  West  avenue  from  Sonth 
avenne  to  North  avenue,  along  North  avenu(>  from  West  avenue  to  the  reservoir  again. 
(See  Draw  ing  K,  transmitted  herewith.) 

A  gate  is  pnt  in  the  supply-main  at  m  to  cut  off'  tbe  reservoir,  in  order  that  tbe  Holly 
pnmp  at  the  water-power  dam  may  put  a  high  pressure  on  the  main  in  ca.so  of  fire. 

Tbe  excavations  of  trencheafor  the  pipe  had  to  be  0  feet  deep  to  be  safe  from  frost, 
antl  were  generally  in  rock,  requiring  blasting,  and  being  near  the  .shops,  the  w^orlc 
was  diflicult  and  expensive.    The  pipe  was  manufactured  in  the  arsenal  fonndery. 

KILTERING-CUSTERNS. 

It  is  proposed  eventually  to  supply  the  reservoir  with  water  from  a  large  rotary 
l)unip  near  the  water-power  dam,  to  be  driven  by  the  water-power.    To  supply  thin 

*  Map  referred  to  is  not  included  in  this  book. 
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wop  with  water,  I  li:ivo  tnlcoii  a<lvautaj;«  or  tlio  tiioe  wliile  thi;  i.Miff.ji-iliiim  were  in 
III  ibt"  ImmI  of  till!  river  piiia|>eil  'Iry  tii  put  iii  Iilt«riii){-«i'*t<'r[i9.     I  h  ivo  takoti  noiiie 
in*  ill  ilnvisifii;  plaiiH  for  tli'«e,  mt  tliey  luuy  be  of  some  j^aaerul  valiio.     A  full  de- 
scription of  Ihem  ia  niven  here. 

B  til  tlio  lilteriiiu-tiRterns  fiirninh  filtBrwl  water  to  tUe  onntoror  wat*r  oiRterrii  from 

I'll  an  8-inch  Hnction-pip«  iit  luiil.     Over  the  doors  of  the  liltKriMff-i'iaternii  ia  litlil  it 

eni  of  upeD-tlrain-tllc".     Theae  iiro  covered  witli  coarsely-broki'n  ntrk,  (lien  u  layer 

aiarso  Rravi'l,  then  n  layer  of  aancl.     The    wikter  uteri  liiti>  ilie   rtl(.ei'i'n-i',lMerna 

■i)ii;;li  3-tm'b-tliuiiief4'r  openii);j^  in  the  top.     The  openin;*  in  rhe  lop  of  the   water- 

Bti^rn  iM  (jenonilly  closed  and  uilioira  no  wa'er.     It  will  Im  n^iccsiaiy  at  tiinori  to  net 

I  the  tilter  hcila  to  ohanf^e  the  iiiitterial.    This  ahnnld  b<i  donx  at  low  water  only.    The 

Irvation  drawinjj  ahowa  low  water,  and  alao  two  colfer-pipea  (cast-iron)  extending 

in  to  the  openinKa  in  the  iDlurin^-ciaterna.     A  similar  LuO'er-piiie  la  proviiled  for 

■  openiopt  in  the  water-cistern.     The  poaitiom  of  theao  openiii<(a  iire  carefully  lilted 

the  iutersectioua  of  lines  marked  on  the  shore.     When  the  thrini  coffer  pipes  are  put 

,  the  pump  can  i-xhanat  the  water  in  all  three  listerna,  and  workmen  enter  tliroii|{h 

1  eoffer-pipcs.     Only  about  three  iiichea  of  sand  at  the  top  of  the  aand-layor  should 

be  fouled  by  redinieut.    Thia  can  be  raked  iiudur  the  openings,  hoisted  out,  ituil  new 

sand  Biipplied  when  tieccsaary. 

The  tilter  boda  are  calculated  t^o  filter  5,000  gallons  eaoii  per  hour,  and  both  will 
f;ive  ill  two  honra  the  estiiuat«d  uiaximuui  future  coaaatnptiuu  of  the  araenal  per  day, 
20,(K)(». 

Clojfgiug  of  the  filt«r-beda  with  sediment,  or  an  increaae  of  di»ehai';^«  from  the  pump 
I  tiin(<8  of  firea,  (the  capacity  of  the  pump  ia  1.'>,0I)0  jitalloni  p"r  hour.)  miifht  prevent 
I  tilter-beils  from  ^iviut;  ououj;h  wat«r.  endanger  the  eiatern  by  proilueing  a  vaonnni 
them,  or  tail  t,o  i;ive  the  pump  enouijh  wat4<r  when  moat  needed.  To  prevent  thia, 
ieafety-valve  ia  provided  iu  the  opening  in  the  wuter-ciateru.  Thia  valve  will  oiiou 
rliea  the  presaiiie  on  it  i.s3  pounds  per  aquare  inrh. 

GKADtNG  OK  GKOII.NDS,   ItOAIlS,   RKP.\IRIS  OF    IICILIII.N0.4,    KtC. 

'  The  work  doue  under  thia  head  haa  been,  mainly  :  The  completion  of  Main  avenue 
batweeti  West  aicnuo  and  Rtck  Iiland  bridi^e;  the  couatruetion  of  RiKik  Islaml  ave 
nne  ;  the  {^radiu^  of  grounda  and  plaiitiug  of  treea  between  Rock  Island  avenue,  Main 
avenue,  and  the  C'hioii);o,  Rock  lalaiid  and  I'licitio  Railroad  I'inbaiikiiieni,  and  e<Mialrno- 
tioii  of  roads  leudlu);  to  and  around  .St'Oie-house  .\  ;  the  bnildini;  of  a  I'eiiee  along  the 
ea-'t  aide  of  Rock  Kland  avenue  ;  the  construction  of  niain-riiMitiice  ^atea  and  aniall 
^uanlhonae  at  entrance  on  Main  avenue;  the  biiildiii);  of  Kirat  atreet  from  Main 
avtiine  t4i  North  avenue  ;  the  biiiUlni;  of  a  portion  of  West  avenue  from  South  avenue 
~  snthward  toward  the  river,  and  tiilint;  U|i  the  alougli  aloii);  thi.i  part  of  the  avenue  ; 

be  ^radinj;  of  grounds  and  pluntiui;  of  lid's  on  a  portion  of  the  gronnda  between  the 

Bieera'  row  of  housl^a  and  the  river;  aonie  neet<»aary  work  on  aewera,  neeilcd  repairs 
luiildinga,  ami  the  planting  of  treea  at  many  places  on  the  iaiand  ;  the  bnihling  of 

[small  piinip-houKe  on  the  bank  of  the  river  to  rn[il,'iceone  burned  iluring  the  winter. 

HOCK   ISLAND   RRItKSK. 

In  con8c<|ueno<?  of  obaciinty  in  the  wording  of  the  act  of  Congreas  making  appro- 
priation for  work  on  the  bridge,  and  the  necejiaity  for  waiting  nntil  further  action  in 
the  matter  could  be  taken  liy  Cougieaa,  I  could  not  commence  thia  work  nntil  this 
spring.  The  appropriation  waaniiiile  available  March  I'J,  187.%  and  I  at  once  began  to 
prepare  inatcrtala  aud  commenced  work  on  the  bridge  May  Sib. 

A  eoiiipleto  new  covering  of  aheut-eopper  has  been  put  on  the  upperor  railroad  deck, 
jtith  neeesaary  gutters  and  down-epout«,  and  a  covering  of  plank  to  protect  the  copper 
Kod  serve  for  footwalks. 

H  In  explanation  of  the  peculiar  oonstruotion  adopted  for  this  covering,  I  have  io  say 
Kiat  in  the  original  construction  of  the  bridge  too  little  bead-room  for  engines  and 
■Kra  was  loft  over  the  railroad-deck  under  the  top  croaa-braoes.  No  waterahed  wa« 
Ky.„:,...n,  ^Hvcn  to  the  rallrond-deck,  and  in  couaeiiueiico  of  the  insurticient  head-room 
■tl  I'tniek  could  not  be  raised  at  all  to  get  riHini   for  water-^hed.     The  deck  is 

fci-  i>y  l.Vineh  iion  bcama  frameil  into  the  main  poalj<,  no  that  it  waa  iinpoaaible 

Hp  tuurr  the  deck  in  order  to  get  room  for  water-ahed  in  that  way.  The  plan  adopted 
Hrna  then  to  hang  aheet-copper  eorrugationa  between  the  joists,  anil  to  got  water-abed 
ft\         '  the  itepih  of  the  eorrugationa  0  at  one  end,  '.i^  inches  at  the  other  end.     It 

■>-  I  eoiiMlriietiou,  and  a  iiioie  expenaive  one  than  would    have  been  employed 

^M<t  i<  ..  ..iiitnde  whatever  been  allowed  for  the  work.  It  gives,  however,  a  very  ex- 
cellent and  thorough  water-ahed  covering,  and  the  corrugations  fiimiah  a  complete 
Hrotectiou  agaiiiat  atraining  aud  tearing  of  the  copper  by  expanaiou  and  uontraation 
Br  the  iron  tru.ss  <lue  t.o  changes  of  temperature. 

B  Many  iterious  dilliculties  were  encountered  in  the  proseontioo  of  the  work,  and  those 
|rere  enhnncial  by  the  fact  that  1  could  get  poa.aesaiou  of  the  bridge  only  fr(>m  11  a.  in, 
Kll  :<  p.  m.  each  day.  and  fully  one-half  of  this  time  was  consumed  iu  tearing  up  and 
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relaying  railroad-track  to  make  conoectioug  for  trains.  This  part  of  the  work  has 
been  coiupleted  satisfactorily.  I  am  informed  by  officers  of  the  railroad  company  tb»t 
they  are  satisfied  with  the  work. 

It  was  also  necessary  that  the  machinery  for  operating  the  draw  be  altered  and 
much  of  it  replaced  by  new  and  stronger  machinery.  This  work  has  been  begnn  and 
pushed  as  fast  as  possible,  but  it  is  diflSoiilt,  and  requires  time  and  care.  It  conld  not 
lie  completed  before  the  close  of  the  year,  but  I  believe  the  agreements  made  with  the 
railroad  company  require  its  completion  and  authorize  the  expenditnre  of  the  appro- 
priation therefor  uoder  section  5,  act  of  Congress  approved  Jnly  1*2, 1870.  I  am  there- 
fore going  on  with  the  work,  and  will  complete  it  in  time  to  put  in  the  machinery 
when  the  draw  is  closed  for  the  winter  this  season.  The  machinery  is  being  con- 
structed in  the  arsenal  shops. 

A  seiious  difficulty  has  existed  at  the  ends  of  the  draw  span  and  adjacent  ends  ot 
the  other  spans.  At  these  ends  the  whole  pressure  from  car-wheels  was  on  one 
wooden  joist.  The  load  sprung  or  pressed  down  this  joist  generally  about  3  inches. 
The  wheel  bad  then  to  jump  a  gap  of  about  3^  inches  between  the  ends  of  the  rails, 
and  of  coarse  strike  the  end  of  the  other  rail,  which  would  be  about  3^  inches  higher 
than  the  rail  it  was  leaving.  This  prodnced  a  heavy  concuBsion  from  every  wheel ; 
was  injuring  the  bridge,  and  a  serious  accident  was  apprehended. 

I  have  introduced  bolstrrs  and  tie-bolts  by  which  two  joists  and  an  iron  lii-inch 
l)esm  at  each  of  the  four  places  mentioned  are  firmly  bound  together,  and  their  com- 
bined strength  nearly  prevents  the  bending  down  under  a  loaderl  train.  I  have  also 
put  a  lock-bult  under  each  end  of  the  draw-spao,  which,  when  closed,  fastens  it  firmly 
to  the  adjacent  ends  of  the  other  spans,  and  if  the  ends  of  the  spans  bend  downward 
at  all  they  most  bend  evenly  and  simultaneously,  and  the  oar-wheels  roll  smoothly 
across. 

I  have  never  been  able  to  obtain  from  the  Engineer  Department  complete  and 
satisfactory  drawings  of  the  bridge,  particularly  of  the  bed  of  the  river  (prepared  by 
Qeueral  Rodmau)  and  of  the  foundations  of  the  piers.  I  have  prepared  a  set  of  draw- 
ings which  are  sufficient  for  understanding  the  construction  of  the  bridge,  and  trans- 
mit them  herewith. 

List  of  drawings  *  of  the  Uock  Island  bridge : 

Drawing  S:  A  general  elevation  of  the  whole  bridge  and  plan  and  elevation  of  one 
217  feet  span,  (made  at  Rock  Island  arsenal  trom  measurement  and  examination  of 
briilgf.) 

Drawing  T:  Side  Wevation  and  ]>lan8  of  top  chord  and  bracing,  and  bottom  chorti 
and  bracing  of  draw-span,  (copied  from  drawing  obtained  Irom  Engineer  Department.) 

Drawing  U  :  Shows  abutments,  (copied  from  drawing  obtained  from  Engineer  De- 
partment.) 

Drawing  V:  ijhows  piers,  (copied  from  drawing  obtained  from  Engineer  Depart- 
ment.) 

Besi)ectfully  submitted. 

D.  W.  FLAGLER, 
JM.  Lt.  i'ol.  v.  S.  A.,  Major  of  Ordnance,  Comdg. 


E. 

Annual  report  of  the  priuHpal  operations  at  the  Uock  Inland  arsenal,  IllinoUi,for  the  fiscal 

gear  ending  June  30,  1870. 


This  shop  hus  been  completed  during  the  year.  The  principal  work  done  was  as 
folhiws:  The  purcha^e  of  the  iron  for  and  the  manufacture  and  erection  of  the  iron 
roof-frame ;  the  manufavture  and  putting  in  of  the  wood-work ;  the  r<M>fiug  with  slate 
aoil  copper ;  the  putting  in  of  the  tire-proof  arches ;  the  paving  of  the  basement ;  the 
building  of  stone  area  walls  and  steps;  the  grading  and  paving  around  the  baildiog 
and  in  the  court,  and  putting  in  water-pipes,  sewers,  and  sewer-pipes  in  the  basement, 
and  painting;  the  manmacture  ami  erection  of  the  four  iron  stairways. 

The  iron  roof-frame  for  this  building  was  manufactured  at  the  arsenal.  All  of  the 
doors,  windows,  and  other  wood-work,  and  all  of  the  house-hardware  for  the  same 
were  niauufactured  in  the  arsenal  shops.  Nearly  all  of  the  last  was  cast  from  expand- 
ing metal  taken  from  condemned  projectiles  and  scrap  obtained  from  old  cartridge- 
cases. 


'  These  drawings  do  uut  accompany  this  work. 
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MKK-PROOI''  UKICK  AltCIIRfi. 

TUe  firi>-i>ri>uf  biivk  aruUi-B  lmvc>  lierotorom  b«ea  put  ia  l>}'  uontract,  except  in  8I1011 
D,  wlipiv  llie  (p-i'Ulcr  purtioii  oftliu  work  wun  done  by  iluy-work.  litil  in  Shop  D  niioli 
dilliniillies  well!  <>TK'i>untni'(Ml  lliut  tliu  ooiiipiiriitivc  oomI  uf  lliu  two  ttirtboilrt  of  iloitiK 
|U<.*  Wdik  ooulil  nut  l<u  ilt'liTiiiiiieil  luirl.v.  Tho  lun'  ri'i|iiiriiix  (lit.*  Iiiiililiii|r  In  he  coiii- 
pletoil  within  the- tisi'ul  vi.'iir  iii;iil«  it  neciviaiiiy  to  ilo  iho  lirickwurk  in  ooc  win;;  of 
lUiH  linilUiiif'  (i.  (I.,  Shop  1>^  in  Iho  full,  itn  noon  hh  thv  riKif  wu8  on.  In  fuct  tht^  work 
could  uul  ixi  no  wi'll  uiii.iiii;(cd  (hat'  in  miuik  uiuu.'S  thi>  brivk-work  nnilvrni'jklh  waa  uut 
10  lt■lvlln(^e  of  Ihe  BlulinK  ovorhMid.  Then,  lh«  runiaindcr  of  tbu  roof  liuviug  benn  put 
uu  in  i.h»  wiulur,  thu  niHt  of  ihe  biick-wurk  hud  to  bv  tinixlieil  in  uruul  luutlu  us  sooii 
a»  thv  wi'utlier  would  p»iruiit.  in  the  spring,  lo  net  ready  lor  liiyiiiK  the  doors,  plnsttT- 
tiiC>  i>ni|  paintiu;!,  all  of  which  hud  to  he  completed  lii-fore  June  30. 

tilorina  mid  iuteuiie  cold  weulher  itet  in  eurly  in  the  full  aad  laiitod  till  l.ite  io  the 
itpriug,  HO  that  many  Herious  ditllvultieH  weiu  encountered.  And  iu  some  euaeH  Ihn 
niMoury  wiu>  fnwte.tl  before  the  urehes  hxd  Kel,  nnd  the  luortar  dried  out,  «nd  the 
arche»  hiirl  to  be  taken  out.  Doing  one  wini(  ut  u  time  niude  it  neci-B.iiiry  lo  lehoint 
all  tho  arch  oenti^rs,  truckH,  hoistinK-uppariitiiH,  <!te.,  to  the  top  Htory  Ui^a'ti,  iiud  $0 
<ibant;e  hII  u|ipiiriitus  from  xtory  to  Hl^ny  twice.  It  wunld  be  ui  re  ecoii»niii»il  to  wuit 
till  the  wh(de  roof  was  tiniHhed,  then  do  the  whole  id'  the  top  Soorlirat,  then  the  next 
tloor  lielow,  ami  ho  on.  Kotwilhnlundin^  all  t>>i8,  Aoiiie  Ha\  iii^  from  the  eoHt  of  doiii); 
the  work  by  uoutraet  with  made  in  6hop  D  liMt  year.  This  luft  diUio.lty  was  eii- 
eoaiitered  agaiu  in  Shop  A  this  yiMir,  but  the  work  wai  huttt-r  managed,  and,  liaviiig 
t;o<M)  wi'Htbi-r  both  in  the  >prinK  and  fall,  it  »a.s  very  econoiiiieally  and  well  ilonn.  I 
lmv<'  roiiipared  carefnily  the  cost  of  this  work  on  .Shop  A  with  the  cost  of  the  name 
work,  when  let  to  the  lowest  bidder,  on  Shop  C.  When  the  work  was  done  by  coiilruci 
the  United  Sliitus  furnished  the  mortar,  delivered  »here  rei|iiired,  furnished  all  the 
centers.  tra<'k8.  and  other  appliances,  did  all  the  hoiatini;,  received,  counted,  piled,  and 
)iis(H<cl>'d  the  brick. 

Ou  Shop  C  the  contnintor  wa.H  (laid  fur  hi.s  part  nf  the  work  $lU,CG3.(il.  The  cunt  ol 
tbe  same  work  dune  by  the  llnileil  St^'ites  ou  Shop  A  was  $7,'JU7.U0. 

Thi-  price  of  brick  was  about  the  banie  at  Ihe  two  periiods  of  time  when  tbe  two 
shops  Were  built.  The  dilfereuce  iu  bricklayers'  wages  shonll  increiiee  the  latter  auin 
only  about  $:!60. 

The  pare  of  the  work  which  had  to  be  done  by  rhe  LTnited  States  anyhow  could  be 
nnd  was  more  ecoiiumically  managed  when  dune  fur  ourselves  thuu  wh-<u  duue  6jr  the 
CMulntclor. 

Moreover,  tbe  coutractor  was  paid  for  his  work  by  measurement.  Am  the  United 
States  fnrnishud  the  inorlar,  the  mortar-joiutj^  in  the  brick-work  were  more  librral  thau 
was  di'siruble.  Not  only  was  the  work  betlei  done  when  done  by  ourselves,  but  cer- 
tainly a  coiisideruble  saving  of  mortar  wasetficted. 

The  amount  uf  mortar  used  iu  .Shop  C  was  uut  deteriniood,  therefore  I  cauaut  ascer- 
taiu  how  much  this  butt  saving  amounted  to. 

COPPER-WORK. 

I  would  also  aak  your  att«ution  to  a  saving  eflfected  in  the  cost  of  copper-work  by 
doing  il  in  Ihe  arsenal  .'-ho|i8  instead  of  letting  it  to  a  contractor.  This  refers  only  to 
tbe  sliret-copper  work — tbe  gutters,  valley-peaks,  rtasliings,  anil  down-spoutings.  The 
ueak-suddles,  down-!<ponts,  dogs,  and  many  other  parts  have  been  made  and  Hiiislied 
in  the  arsenal  shoiig  from  tbe  tirst,  and  are  not  considered  here.  For  Shop  C  tbe  ."iheet- 
copper  Work  was  let  to  tbe  lowest  bidder,  the  contractor  fiirnisbing  his  own  copper, 
and  cost  Jl'J.rt-t^.'^-'.  For  Shop  A  the  United  States  purchased  all  the  copper  and  did 
all  the  work,  and  the  cost  of  ibe  aheot-copper  work  was  ^,ri7!j.84.  Lrsa  copiier  wa." 
nseil.aud  ita  oiaikei-price  wua  lower  for  Shop  A  than  for  Shop  C.  The  saving  from 
these  two  causes  amounts  to  J'J,2:)'2.'.tr>.  which,  l>eing  added  to  the  cost  for  Shop  A,  and 
tbe  Buui  subtracted  from  the  cost  of  Shop  C,  lenvts  a  fair  saving  to  the  Uuited  States 
from  doing  its  own  work  of  S2,y43,  or  about  20  per  cent. 


A  rollitiy-mill  and  fviging-ihop  for  the  armory. 

Tbe  Work  done  on  this  shop  during  the  year  has  been  the  [intting  up  of  the  walls  as 
fur  as  to  indnde  tbe  window-cap  course  of  Ibe  whole  building  ;  tbe  putting  up  of  tbe 
(rehlle-Hlaging  for  one-ball  of  tbe  building,  and  the  completion  of  the  walls  of  one 
wing.  The  remainder  of  the  lumber  required  for  the  building  has  been  purclinsed  and 
Htaeked  for  seai^otiing.  A  portiuu  of  Ihe  iniu  for  the  roof  has  been  piirebiMed.  (not  yet 
paid  lor,)  ami  n  considerable  portion  of  the  stoue  still  re(|uired  to  complete  the  walls, 

Id'ferring  to  my  report  upon  the  foundations  of  this  shop  in  ray  uiinuul  report  ul  last 
;»ar,  I  hnvo  tu  suy  that  it  caunot  be  deteruiined  by  obaervatiou  that  there  bus  beeu 
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any  nnequal  settling  of  the  walls,  and  I  have  filled  np  one  of  the  gaps  left  at  the  janc- 
tnre  of  the  clay  itnd  rock  foniidation. 

As  this  is  a  one-story  building  only,  the  frieze  wiodoTfs,  \rhicb  have  been  pnt  in  the 
othershops  for  ligbtingtbe  third  story,  were  not  reqaired.  To  obtain  snfiBcient  height 
for  the  frieze  windows,  the  frieze  (in  the  other  shops)  has  been  much  higher  than  the 
proportions  required  in  architecture  vrill  allow.  This  has  been  injurious  to  or  lessened 
the  effect  of  the  entablature  by  suparating  too  widely  the  architrave  and  cornice,  and 
the  wide  separation  is  made  more  apparent  because  the  frieze  is  left  undressed.  Its 
height  would  make  dressing  the  stone  expensive.  In  Shop  F  the  frieze  has  been  re- 
dnced  to  ^4  Inches  and  dressed,  (busli-liauimcred.)  The  effect  is  better,  and  the  cost 
lees. 

FCRNISHINU   POWKU  TO  SHOPS  ALHKADY  BUILT. 

The  work  under  this  head  during  the  year  has  been  the  constraction  of  penstocks, 
water-wheels,  mill-uiachiiiur} ,  and  a  \vire-riipi>  transmission,  for  transmitting  300  horse- 
power from  the  w.-itur-powcr  •  am  to  Shops  E  and  C,  now  in  use,  in  accordance  with 
plans  submitted  to  the  Chief  of  Ordnanee,  April  Bih,  1874,  and  approved. 

The  act  of  Congress,  approved  July  12tli,  1S70,  reqniring  uuexpended  balances  of 
appropriations  to  l>e  covered  into  the  Treasury  at  the  close  of  the  fiscal  year,  made  it 
necessarv  to  complete  the  work,  if  comploteU  at  all,  before  the  close  of  the  fiscal  year, 
June  yOth,  1H76. 

The  time  allowed,  nnder  the  law,  for  the  construction  and  erection  of  such  uisohin- 
ery  was  short,  still  the  work  could  have  been  completed  withiu  the  year  had  It  been 
possible  to  put  in  the  uiachinury.  Itui  this  wa.s  impossible,  if  »uy  proper  regard  was 
pain  to  economy.  To  put  in  the  w:iter-whecl»,  penstocks,  and  some  other  parts  of  the 
uiachiiiery,  it  was  necessary  to  build  coffer-dams  in  the  river,  around  the  sit*  of  the 
work,  and  pump  out  the  water.  Coffer-dams,  of  sufiicicnt  height  for  low  water,  were 
put  in  the  year  before,  and  left  in  readiness  for  this  work,  when  the  water  sboald  be 
low  enough  to  admit  of  pumping  out. 

The  machinery  could  not  be  completed  before  winter,  so  that,  if  it  were  put  into  posi- 
tion at  all  (luring  the  fiscal  year,  the  work  had  to  be  done  in  the  spring,  near  the  close 
of  the  year;  that  is,  iu  May  or  June.  During  these  two  months  the  high  stage  of  water 
in  (he  "river  occurs,  the  water  being  ordiuaiily  about  13  feet  above  low  water.  To  do 
the  work  at  Ibis  time,  then,  wouJd  have  required  the  construction  of  new  coffer-daras 
(if  gnat  strength,  almnt  '-i'i  feet  higli,  and  llie  pumping  out  of  the  deep  water.  The 
expense  of  this  work  would  have  consumed  uU  of  (ho  appropriation  that  was  left  for 
putting  in  (he  niaeliimiy,  and  the.  work  itsidf  would  have  been  exoccdingly  ditUcult. 
It  was  totally  unnecessary,  except  for  a  compliance  with  the  law  requiring  the  work 
to  bo  completed  within  tile  fiscal  year,  lueanse  the  desiied  low  stage  of  water  begins 
in  August,  and  after  that  (he  work  could  be  done  easily  and  without  expense. 

I  therefore  wrote  to  you  on  May  4th,  187(1,  stating  these  facts,  and  a-sked,  if  possible, 
that  s<miething  might  be  done  liy  (■ct  of  Con;;iess,  or  otherwise,  to  procure  an  exten- 
sion of  the  time  iu  wliicli  (lie  work  could  he  ..one.  I  have  not  yet  received  informa- 
tion as  (o  whether  (his  ex(eiision  of  (ime  asked  ('(ir  has  be(!ii  granted. 

The  work  of  construct iiig  the  machinery  was  carried  forward  (ill  the  clo.se  of  the 
year,  neaily  comjileted,  and  left  in  condition  (o  be  c()niple(ed  and  put  in  position  this 
fall,  if  it  is  permitted.  Enough  of  (hu  appiojiriation  (|:!,(i2.>)  i.s  left  f»r  completing  the 
work. 

It  was  designed  to  juit  in  at  |>resent  only  four  wiiter-whcels,  with  the  necessary  ma- 
chineiy,  and  trausmission-maehinery.  All  of  (his  machinery,  (he  iron  penstocks  and 
fixtures,  have  been  conB(rnc(ed  in  aceoi<l:<nee  with  plans  submitted  to  you  .\pril  8,1874. 
The  work  has  all  been  done  in  (he  arsenal  sliojis. 

rjl  E   W.VTKIt-WHEF.I.8. 

In  nij  report  giving  plans  referred  to  above,  i(  was  8(a(ed  that  turbine  wheiOs  would 
be  iii-cd,  but  (hat  (he  purdcniar  pattern  ol   wlieel  hud  not  been  decided  upon. 

There  is  now  maiiufiietiiied  iu  the  coiinlry  an  almost  endless  variety  of  these  wheels, 
aid  among  the  nniueidus  very  excidlent  wheels  there  is  no  such  marked  superiority  of 
liny  jiaiticular  one  over  th(^  others  as  (o  niiike  a  eiioice  a  very  easy  matter,  except  that 
the  peculiarities  ol  some  adapt  them  specially  to  special  localities.  The  strong  parti- 
-ansliip  among  the  manufacturers  complicated  the  difficulty  of  determining  the  best 
wheel  tor  this  place. 

If  it  htcd  been  possible  it  would  have  been  very  desirabh-  to  put  in  a  tfsting-tlume 
at  this  place,  and  to  have  allowed  manufacturers  to  bring  their  wheels  here  for  a  com- 
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be  river  would  have  made  Ibe  conBtrtictioii  of  it  good  fi>Hting-fliim«  nearly  ini]ins.sib1e. 
iorciiviir,  my  uxptiritnice  lias  shown  tbat  ttip  n'.iiilts  of  tostH  urp  .snliji-ct  to  no  iiiiiub 
riticimii  rliai  iillhongb  tboy  lui^bt  have  btM>n  ol'  iihk  to  the  Oovoriuu»ut  tboy  would 
nt  bave  satieiliiHl  coiiipetitorM. 
I  bavi>,  therurorii,  coiitiuud  my  inveHtigation  of  thin  sabjoot  to  visitinj;  tb«i  estnbliHh- 
Beoto  of  wh4>i>l-mitni)fikcMirt«r»t,  inHpccliiii;  tb«  wbec Ih  and  tb<.>ir  nianuliu'tiire,  wirrinM- 
hij;  tCHteof  wheels  when  I  cunid,  inNpeetiii)j;  wbisi-lt  In  n«t)  at  varionti  (ilacm.consulUng 
■he  nHi-rs  of  wheels,  and  stndying  tbo  record  I'f  oltiultil  tu«t«  of  wIii^kIh  whenever  1 
Dnid  get  them,  and  in  this  wuy  have  ;;iveu  innoli  attention  to  the  Bolijvct  throiijjbont 
I  ppriiid  of  threo  years. 

The  whrtd  selected  is  the  Honston  wheel,  (soniHtiuies  calleil  the  B--loit  whael.)  in»nu- 
kctnrt'd  by  Merrill  it  Houston,  at  Ueloit,  Wis.  1  believe  the  [Hirceuta);e  of  power  ob- 
Rined  by  this  wbedl  is  as  xoml,  or  nearly  iis  f;o(Ml,  as  any  ;  it  is  an  economiral  wbuol, 
Sni|>!e  and  very  mtroag,  nud  the  nenniuss  of  the  lutnnfactnrers  to  the  a'sonal  wa^i  h 
er  of  Hiinie  injporiance.  The  Htreni;lh  and  simplicity  of  a  wheel  is  of  the  utmost 
«nc>^  at  this  plain,  where  drifl-wuod  has  to  be  contended  with.  It  is  posslhln 
the  8n-uin  wheel  (Lowi'll,  M:iss.)  may  give  a  little  better  |ierceuta>;fi  of  powxr 
bull  the  Houston  wheel,  and  I  am  satisUed  tb.it  itdiKis  when  used  as  a  jHtrt  yattf,  but 
he  great  number  of  witeels  to  be  used  bore  luukea  their  purl  ijate  use  of  little  iiopur- 
»noc. 

The  Swain  wheel  is  expensive  und  delicate.  snit«d  only  to  well-strnined  water  like 
bat  at  Ixiwell,  and  the  diNtnnce  of  the  inanutiicturure  would  make  the  supplying  and 
ire  and  pieservatiqii  of  the  whei^ls  at  this  place  troublesonio. 

I  have  taken  no  miirh  ]iains  to  (I'wc  the  teaiionH  bavin);  wei);ht  in  the  selection  i>f  a 
rheel,  Ix-vauBe  the  placing  of  wheels  nt  this  pluue  vijh  valuable  to  manufacturers  as  an 
ivertincmi-nt,  and  this  hue  creuicd  coinpetiiion,  and  no  matter  what  wheel  vtan 
Bloeted,  I  knew  it  wonld  produce  much  feidini;. 

Thotio-iiu'h  diauK'ter  wheel  has  been  eir.ploycd,  and  this  I  CHtiniate  will  give,  with  7 
luet  of  head,  li'^^  h'TMvpower  per  wheel.  (The  luauufaoturers  rate  the  wheel  with  7 
Bt  of  head  at  1)7*  horcc-powcr. ) 
The  mannfaeturerH'  pnoe  for  this  wheel  is  $1.300 ;  bat  in  consideration  of  the  utim- 
pruf  whecJs  (40)  to  be  used,  they  ninde  ii  verbal  otter  (o  supply  them  at  tlioir  worka 
Br  tl.li&'i.    The  freight  and  linndllnfr  wonld  have  made  the  cost  $1,1.^0. 

In  couM-queiice  of  the  extellent  fonudeiy  and  miu'hiue-shoplaclliticit  at  this  nrseiwil, 
I  (hon;;lil  it  woulil  bo  more  iidvai'tBgexmK  to  iinike  the  wheels  Lere,  uud  liiwilly  made 
lu  iirruii<;eiueiit  with  the  owners  of  the  wheel  tu  pay  them  'Jf  cents  per  pound  fur  tbi 
r  i  their  patent,  patterns,  drawings,  and  templets;  they  binding  themselves  to  ftir- 
bisli  the  »ame  at  the  same  or  a  less  price  hereafter,  if  more  wheels  sbuuld  be  required. 
The  weiglil  of  the  wheel  completed  is  ll,2l'>o  pounds. 

The  amount  paid  to  the  ovners  is  S'.JHi.ti'i  per  wheel.  This,  added  to  the  C06t  of 
luniifscdire  here,  has  uiiide  the  tot-al  oos'  of  the  wheels  $775)..')8  each, 

I  eiiriu'-<ny  wish  that,  if  ]iractleable,  some  arrnngembnt  cuuUl  be  made  by  which  this 
irork  could  be  completed  and  the  power  put  iu  uec. 

iRBAXU   PBKStRVATION  OK  BI'IU)1N08  AND   LMPnOVEMENT  OK  GROUNDS,   ROADS,  ETC 


[  The  work  which  baa  been  done  under  this  head  dariug  the  year  ia  principally  the 
allowing : 

Repairs  of  permanent  baildings  und  mcessary  painting,  and  repairs  of  roads. 
Repairs  of  water-power  gutes  aud  other  repairs  of  water-power. 
ProBceutiou  of  work  on  West  aveuue,  between  Main  avenue  and  the  gontb  shore  of 
)ie  island. 

A  considerable  part  of  South  aveuue  and  the  grouud  between  Soutli  aveuue  and 
liups  C  and  A  has  been  graded  and  inacadaiuized. 
I  Stone  wHlk<4  have  been  laid  along  First  aud  Second  streets,  and  curbing  uud  gutters 
bt  in. 

The  grouud  in  front  of  Shop  D  has  been  gnidwl.  Main  avenue,  from  First  to  Second 
itroet.uua  butn  oiiupleted,  curbing  uud  gutters  put  iu,und  walks  laid  along  each  side 
"it. 

Nine  hundred  linear  feet  of  stone  walk   have  been  laid  along  Main  avenue,  from 
ITeet  avr.niio  westward  toward  the  arsenal  entrance,  and  gravel  put  on  this  part  of  the 
aven  iie. 

The  8-ineb  wntor-pipe  main  has  bevu  put  in  along  Weat  avenue,  from  Sooth  to  (forth 

|Vonne.  and  also  from  the  intersection  ol  Fourth  street  and  South  avenue,  along  South 

rmue  to  KuNi  avenue,  uud   from  that  point  to  the  river,  ut  the  point  near  the  water- 

_  Dwer  dam  seli-clcd   for  the   loi  ulion  of  the  lurge  jinnip  to  be  driven    by  the  waier- 

powcr.    The  pi|>e  for  this  work  was  mannfuclured  iu  the  arsenal  fonnderj. 

Tlie  rsmnvul  of  the  rock  ledge  and  thii  grading  of  the  grounds  boiweeu  the  officers 

I  qnurters  and  the  main  river  has  been  coiuplotod   from  We^t  uvebuo  es<<t  to  in- 

tbe  ground  iu  front  of  I  he  most  eastern  set  of  quarters  that  is  built.     The  road, 
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marked  "  X  Y, "  has  been  bnilt,  a  hedge  has  been  planted  and  a  fence  bailt  to  protect 
the  same  while  it  is  growing,  and  some  other  fences  have  been  built  aronod  the  offl- 
oere'  q^narters. 

A  cast-iron  fence,  made  at  the  arsenal,  has  been  put  up  in  front  of  the  officers'  quar- 
ters. 

This  is  a  handsome  und  durable  fvnce,  and,  as  I  believe,  its  cost  is  much  below  the 
ordinary  cost  of  snch  fences.  I  think  it  possible  that,  in  some  cases,  anch  a  fence 
oonld  be  iiiannfactnred  and  transported  to  other  arsenals  cheaper  than  it  could  be  par- 
chased.  The  grea'est  saving  in  cost  was  eifected  by  making  the  castings  with  such 
nicety  as  to  avoid  the  ost  of  fitting. 

This  is  shown  in  the  details  of  cost.  Usnally  snch  fences  are  set  on  a  out-st«ne  or 
brick  baxe.  This  base  was  not  used  because,  in  this  climate,  a  foundation-wall  three  or 
more  (wt  deep  would  have  been  required  to  secure  the  base  from  the  action  of  frost, 
and  this,  I  estiniat'cd,  wonld  cost  more  than  the  rest  of  the  fence.  Since  the  fence  has 
been  completed.  I  think  the  placing  of  the  b.>ttom  rail  5  inches  above  the  well-graded 
and  well-kept  greensward  is  quite  as  sightly  as  a  stone  base  would  be. 

The  1  or  1^  feet  of  broken  rock  is  placed  uuder  the  post  to  protect  it  from  the  action 
of  fntst.  and  then  the  post-hole  is  filled  with  broken  rock  to  the  surface  of  the  ground. 
This  nuikes  the  post  and.  fence  tirm,  and  I  do  not  think  it  will  ever  become  loose  or  get 
out  ot  line,  for  the  tendency  of  the  broken  rock  is  always  to  settle  or  rattle  downward 
when  the  fence  is  shaken,  and  to  wedge  the  post  more  tirraly. 

The  oiwt  of  the  bottom  piece  of  the  iron  post  was  inconsiderable,  because  it  was  cast 
IV«>m  the  Inst  run  of  nmtal  from  the  furuaoe.  This  metal  would  otherwise  have  been 
run  into  bars  for  smelting. 

1  Dud  this  plan  for  making  and  setting  fence-posts  will  be  better  and '  cheaper  for 
wtMMl(>n  ffiioos  than  the  plan  which  was  sent  from  the  armory,  and  which  has  hertofore 
bimii  used  at  this  nrsenal.  Tliin  plan  was  to  plant  a  heavy  stone,  und  drill  aud  plant 
In  it  a  bur  of  H-inch  iron.  The  iron  base  (nith  the  bar  in  it)  can  be  more  readily 
rttniovi'd,  and  replaiitetl  when  a  fence  is  removed. 

Iti'Hides  the  foregoing,  mnch  work  has  been  done  in  the  grading  and  improvementof 
grounds,  und  IfcJH  shade-trees  and  1,800  fent  of  hedge  have  been  plante<l. 

A  large  expense  liiis  always  to  be  inonrre<l  at  this  arsenal  in  the  removal  uf  dead 
li'itim  mid  wood  fi-om  the  forest  part  of  the  island,  in  cutting  and  removing  weeds  and 
nnditi'lniiNli,  und  in  taking  earn  of  so  much  ground  and  grass.  It  wonld  be  impossible, 
Mlllmul  11  liii'tie  imnuiil  expenditure,  to  keep  the  whole  islaiid  in  anything  approaching 
Milt  ihuiliiiMN  ili'Hlntlile  for  an  arHcnal. 

HOCK   ISLAND   nKHKiG. 

Iliwiilii  Hill  Kidiiiary  work  of  care  and  preservation,  maintaining  of  guards,  and 
ii|iiiiiilliig  lliii  ili'itw,  the  work  under  this  li<-ud  during  the  year  has  been  as  follows: 

Tliii  wliiilti  iif  I  lie  x%Mgon-l)ridge  between  the  island  and  city  of  Ruck  Island  has  had 
u  ii<i»  11  liH<li  <<iilt  lloor  laid  on  it,  and  about  one-half  ol  tlie  bridge  to  Daven|H>rt  has 
lii'iHi  iiiltiiiHi'il.  ('I'liii  cxti'imivo  use  of  the  hndgo  by  the  public  will  generally  require 
n  imiiuviil  lit  lliene  llnorH  iinceiu  three  years.) 

All  lit  Mil'  liiin  work  of  the  bridge  from  the  island  to  Davenport  has  lieen  painted 
l«ii  i-ualn-  'I'liis  wiiB  an  important  work,  and  its  total  voft  was  .*().4i>5.1.').  The  work 
liiii  Imiiii  Mioiuiiglily  dime,  and  the  painting  should  last  froiii  eight  to  ten  years. 

Wlimi  IliK  liridgi'  was  completed,  the  paint  pnt  lui  by  the  eoutractors  was  not  of 
HiMiil  qiLilily  itnti  the  work  was  badly  done,  or  it  would  not  have  required  renewal  so 
.iiiiiii 

(  iiiiiiidi'iiililK  ii'palrH  of  the  street  connecting  the  ends  of  the  bridges  have  been  made. 
Mil'  i'<iii»i<\Mi.\  riiiiii  Mill  isliind  shore  to  the  Koek  Island  wagon-bndge  has  been  toveretl 
H  nil  iiiiii'iidiiiii,  und  u  Niilislaiitlal  oak-timber  fence  has  boon  built  along  both  sides  of 
Mil'  riiiiKi  \\ii\,  iinil  itlung  Mie  island  shore  between  the  biidgcs.  .\lso,  a  fo«<t-walk  has 
Ill-Ill  liiilll  ui'iiMi'i  llie  Islund  between  the  bridges. 

Tim  iiiiw  iiiurlniii'ry  for  llie  draw  referred  to  in  uiy  last  annual  n  port  has  been  com- 
(ilnlril  Hint  wan  put  in  p.Mllloii  after  the  closeof  navigation  last  winter,  t^uite  a  serious 
a  I'.iili  111  liuppiiiieij  III  I  lie  draw  on  June  »>.  If/O,  a  rejHirt  of  which  was  sent  to  yon  in 
mv  li'Miu  duled  .lime  7,  |h7(),  as  follows: 

"  Rock  Isi.am>  Ak.<i-.sau  Ii.ij>., 

••  .lunr  7,  1!n6. 

'■   111    IIIK   t'lllltl'    Ol'   OlIIINANCK, 

'•  (  .  .S.  .Iiinfi,  ll'imhington,  D.  <'.: 
"hiii:  I  liiin' (he  lionor  to  report  that  yesterd.'jy,  at  1  :W  p.  m.,  while  the  draw  of  the 
Iliir.U  liil.inil  lindge  whh  being  swung,  and  before  il  could  lw>  l,->lobe<i.  it  «a«  rau:;ht  by 
H  Hull  III  unil  hiiildeii  Hqiiull  of  wind  ;  the  engineer  could  not  oontrol  it :  it  w.is  <lriven 
piinl  Mill  iihIh  und  Ihe  biitUtm  sheaves  brought  against  the  anchors  for  the  wire-cables 
(III  Mm  iliHW  pier.  Ilotli  biittom  sheaves.  lH>th  side  brackets,  and  both  cables  were 
liioktiii.    Tliu  total  cost  for  repairing  will  be  about  f:UO.  and  nill  require  three  weeks. 
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In  the  mean  time  the  draw  U  operated  by  the  portable  engine  on  the  npper-draw  rest. 
I  oaonot  find  that  there  was  any  neglect  or  fault  on  the  part  of  the  employes  at  the 
bridge,  except  that  the  engineer  shonld  have  refn^ed  to  itptm  the  draw,  becaiiHe  the 
approach  of  the  storm  was  apparent.    The  engineer  states  that  be  saw  tlie  storm  ap- 

Eroaohiog,  but  that  when  ho  opened  the  draw  there  was  no  wind  at  all,  and  he  thought 
e  oonld  get  the  draw  latched  again  before  the  squall  arrived.  The  wind  was  almost 
a,  bnrricane.for  a  few  minates,  and  of  such  force  as  to  tear  down  trees  and  buildings. 
It  wonld  be  impossible  with  proper  machinery  to  control  the  draw  if  opened  and  swing- 
ing in  such  a  wind. 

"  Very  respectfully,  your  obedient  servant, 

"D.  W.  FLAGLER, 
"  Major  of  Ordnance." 

The  damage  done  has  been  fully  repaired,  except  that  only  one  of  the  heavy  iron 
brackets  that  carry  the  bottom  iron-rope  sheaves  has  been  replaced.  The  other  was 
only  cracked,  and  has  been  sufficiently  strengtlicned  to  admit  of  its  use  until  the  close 
of  navigation.  A  new  one  has  been  made  for  the  place  and  will  be  put  in  as  soon  as 
navigation  closes. 

Considerable  difilculty  has  been  met  dnring  the  year  in  maintaining  proper  order  on 
the  bridges.  I  cannot  see,  however,  any  means  of  avoiding  these  dimculties.  They 
seem  to  be  inseparable  from  the  use  of  the  bridges  by  the  public,  in  coimectiou  with 
the  absence  of  any  law  or  other  means  for  the  punishment  of  ofl'enders.  Arrests  of 
disorderly  persons  bavesometimes  been  imperative,  and  I  have  felt  much  apprehension 
of  trooble  in  making  snch  arrests  without  proper  ])rotection  of  law. 

Mr.  A.  F.  Fleming,  formerly  master-armorer  ut  the  arsenal  and  at  the  Watertown 
arsenal,  has  been  in  charge  of  the  bridge  and  bridge-guards  during  the  year,  and  1  feel 
that  ninch  is  due  to  him  for  his  careful  attention  aud  good  sense  and  jndgment  in  deal- 
ing with  ofifendiug  parties.  Following  is  an  abstract  of  the  number  of  vehicles,  foot- 
passengers,  trains,  cars,  and  engines  that  have  passed  over  the  bridge  during  the  year. 
The  rule  adopted  iu  making  arrests  is  that  when  parties  assault  the  guards  and  cannot 
be  controlled,  or  commit  acts  that  the  guards  deem  crimes  against  the  laws  of  the 
United  States,  they  may  be  arrested  andcontined  until  examined  by  an  officer  to  ascer- 
tain whether  a  warrant  for  their  arrest  should  be  obtained,  and  they  turned  over  to  a 
United  States  marshal. 

Jhttract  of  record  of  ike  Roek  Island  bridge  for  fiscal  year  ending  June  30, 1876. 

PAS.SING  NOKTH. 

Engines  with  trains 3,445 

Engines  without  trains 121 

Total  engines 3,566 

Passenger-cars 4, 74!i 

Freight-cars 62,603 

Foot-passengers 201, 184 

Teams 118.8,')8 

Steamboats 95)9 

Barges.! 444 

PASSING   SOUTH. 

Engines  with  trains 3,466 

Engines  without  trains 119 

3,685 

Paaaenger-oars 4,711 

Freight-cars 63,;<52 

Foot-passengers 207,301 

Teams 118,109 

Steamboats 1,015 

Barsea 438 

Bafts 643 

In  obedience  to  instrnctions  contained  in  the  letter  of  Chief  of  Ordnance,  dated 
Jnne  Ic',  1875,  the  manufacture  of  infantry  and  cavalry  equipments  was  commenced  at 
this  arsenal  during  the  year. 

New  machinery  and  the  expense  of  fitting  np  a  shop  was  paid  for  principally  out  of 
an  appropriation  for  machinery  aud  shop-fixtures  for  the  arsenal.  But,  iis  this  appro- 
priation waa  exhausted  before  the  close  of  the  year,  some  of  the  machines,  especially 
aewiog-macbines,  and  many  tools  and  appliances  had  to  be  purchased  oat  of  funds 
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appropriated  for  the  work.  This  and  some  other  difflonlties  peonliar  to  a  oommenoe- 
iiiitnt  of  now  work  made  thn  cost  of  the  eqiiipnienb)  greater  than  they  should  be  in 
HuhHoqiient  years.  New  w<irknieii  had  to  be  emplo,ve<l  and  taught  their  work.  Delays 
ocunrred  in  procnriiiK  materials  of  proper  quality,  so  that  nearly  all  the  work  was 
orowdi-d  into  the  last  six  months  of  the  year,  and  in  several  ways  prevented  an  eoo- 
niiMiionl  inanagiMnent  of  the  work.  These'  delays  atf-  cted  the  munufacturu  of  infautry- 
o(|iiipnu<nt.M  partioiilurly.  All  of  the  orders  for  mannfaotare  were  completed,  except  a 
porliou  (l,l(k)  sttts)  of  the  infautry-eqnipments. 

CI.KANINO   ANl>  KKPAIRINU   IIRKECII-IX>ADIN(S   KIFLG6,  MODKLS  OF   1868  AND  1870. 

In  olM>di«uoo  t-o  instructions  contained  in  tlie  lott«r  of  the  Chief  of  Orduauco,  dated 
Fobrnary  'AJ,  lri7(>.  this  work  was  commencfd  March  1,  1876. 

l!p  to  the  close  of  the  year,  Jnuo  'M,  1876.  :<,7UU  rifles  had  been  cleaned,  repaired, 
and  parked,  at  a  cost  of  $4,140.16.  Of  thi8,j$4-^7.3-2  was  for  tools  and  iixtnres.  TbU 
makes  the  cost  per  arm  $1.12.  Tlie  expense' fur  work-benches,  shafting,  and  sbop-fix- 
tnrt's  was  paid  fur  out  of  the  appropriation  to  the  arbenal  fur  machinery  and  abop- 
llxtnres. 

In  eonsoqiienre  of  reeoiving  orders  for  supplies  for  the  cleaned  and  repaired  arms  to 
governors  of  States,  the  work  was  connnoMce<l  and  hastened  Iwfore  polisbing-wheel* 
and  some  other  conveniences  for  doing  the  work  economically  could  be  provided,  and, 
also,  at  the  beginning  many  of  the  workmen  had  to  be  taught. 

The  ne«'oss:iry  appliances  for  doing  the  work  economically  are  now  provided,  and  I 
cstiuiaie  that  the  arms  can  be  cleaned  and  repaired  hereafter  atacostuf  not  more  than 
j^l  each. 

Xl^>^t  of  the  arm-chests  in  which  the  arms  were  received  were  in  very  bad  order,  aod 
many  of  them  were  made  for  arms  of  other  patterns,  and  had  to  bo  al'teretl.  Many  of 
the  rhtwls  were  irreparable,  and  were  replaced  by  new  ones. 

The  cost  of  this  work  was  as  follows : 

7 1  new  chests  mannfuct urod.  at  -S-"..'}) }  each ^J49  ftS 

toxoid  chests  repaired 1*7  78 

This  is  included  in  the  cost  of  cleaning  and  repairii-g  arms. 

The  arn<-chrsts  were  made  of  clear  lumber  in  small  lots,  as  re<|nired.  a::d  s^'metimes 
workiHCM  more  exoeiiMve  than  •..eee>sary  were  vi:  iii>^yed  ou  tbi-ui.  They  <  :::  in-  made 
of  clear  luM'oer,  i:i  lots  i-f  lOl'.  tor  ?;!.'.'.■>.  Th:*  ei-tiiKate  I't"  Ci-*:  ;<  ri.a.U-  w:-;  viir<-.  l>i- 
cause  1  '•,>;:,>■  i<;i  i-rici -!:*!s  >it"  s:.>r«s  that  ;ir:'.:-r;.t^t«  are  jv.t  iiM-.v:i  ;-,;  >-^..''>.  They 
v'lijlht  ti>  Iv  i-  -.ule  a<  I'ki  ;»;>;y  l.e:,-  :i^  aiivwhtiv,  ;.iiu  •sv.li  iijv.i  ho.i:»  l.-r  i»  »la\V  labiT 
;h:y  will  cv's:  the  pr;ce  ^:v.t..  *:5.i'>. 

luni.iir.Y   vM»  <miii.-a!;ms  avvinhi. •>•  hb-ikkn  ip. 

A  rvjM-t  I't  uvstivii-;  .-iV'.  •  ;»;■•  '.  .  "  *■•!: :.  ;i;:  :;..:■  ':•■.■.  :>.  t:::  i.l  :;i  i";-  :;•.  :hc  Army  aud 
br.'eiev  "Vj'  v'.'.'.r"':;  t'.'.e  yar  \-  i'.-"t" ''<••:  :  rr>;>.  1  :•.  s;>-  ■.;:  ' ';.  ;i>k  .i"-- ;  ':■-  :•>  the  re- 
jv>r!  »»;"  l.>  ■.'.■. .'.  t.".  Ayns  of  th?  :i:e;hi^L-  er.'.v'.oyr.,.  ::.  ■.>:-,i'».  ;^  •,;;■  ;1:t  u.t:.»I".:c  c<;ut«'r- 

?;;:>;kv?:',;^  :",:_.■:  .jiv>.l  ^'Wi'.er  ::'.  :'::i  •..•«■.>  :■.  •;;.:  "..-■  .■"•.  ."cv.  ;>y  ;l'.r  i  -.'r.  •j.i'.r  in  the 
v»rt:;i'.^r<.  .!•  o.  "•.  :»  r  •.i-ri'i!  <.•-•.>•»;•.;:  •,•.•,-«>:■.  :'•;•  *:•  r.^-  7  ;<»•.  .t:-:  •  .r  •:-^;  m^ 
i!ar.;<r  ■>:"  r:  :■.■"■'.  .;  ::  '.  wi  i  .>::«;iUr.«  '.;.  :■  ■  .«'::•  :  :  •■•..*  ■.  ;.".<■  ;  >  >.»•.•.  .:.v-'.y  she 
i'>^>-  >  '.^  !t 7  w..<  f :  '  :>■".  ::■'■:"  :V.'  v,**-.*  ..v  .'.  -^i^-  '.  •-.t  ^"a"  x  .orTT".*..;*-'*  ii:  '"-.rv  asd 
tor  *''.*^'  v.;  v"r'''^^'">  .■"  tii-  "--T. 

T:-:  vfTi.ii  r".  ■.  .,•  :•■-  '.  r  '::-.::•■•  !i  c;:"  tVt  .j«;  '.  -.■•, '-^  ■■-  -■  ".  :V':  viv  i-i.":<av- 
::'i  •'.■•.■  v-'V.>-  ■*  ''  — >■  *'■•■-  ^'-  '•  '«•■  ■•■'■■  -'•*  ■■■-■■  '^'■.'  ^*'  ''■•-■  ":•■  "-  '■'■-  jrssfcvis;  a 
o!  ri:'  .M**-  r-r  :'v."'.:rv  '  ^r  >  v  :  r^--  ■—-.<..  \.  r  -wrr  >•.  .-.  ,■.;•.-■.'.  ■•_:  ::■;  ;.<«  ..  i  :h« 
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shop.  The  sides  were  made  of  boiler-iron,  perforated  with  small  holes  to  allow  an  easy 
escape  for  the  gas ;  and  to  further  secure  this  object,  as  well  as  to  allow  (reo  entrance  to 
the  name  of  the  flru,  the  top  and  lioltom  vvure  uiadii  of  crossed  iron  bars.  The  cover  was 
fastened  to  the  box  by  fonr  strong  hoops  and  staples.  The  handle  was  fastened  at  the 
middle  of  two  opposite  sides  of  the  box,  aud  so  arranf;ed  that  the  entire  l)ux  would 
readily  turn  over  in  the  handle.  A  beam  22  feet  lonj;.  tuniin);  on  a  pivot  6  feet  from 
the  end  to  which  the  box  was  attached  by  chains,  was  used  to  carry  the  box  over  the 
fire.  The  weifjht  of  the  box  was  balanceil  by  »  connterpoisc,  and  the  men  were  pro- 
tected by  an  uinbanknient  of  earth  aud  u  wooden  barricade.  On  one  side  of  the 
apparatus  was  placed  a  water-tank  for  cooling  the  box,  and  on  the  other  a  bin  for  the 
exploded  shells. 

"The  mode  of  working  was  as  follows :  The  box  was  charged  with  from  1,000  to  1,500 
shells,  firmly  closed,  and  swung  over  the  fire  by  one  mau  working  at  the  longer  end  of 
the  lever.  It  was  kept  thereuntil  all  tho  shells  were  exploded,  mid  then  swung  round, 
dipped  in  the  tank,  and  finally  the  shells  were  dropped  itito  the  bin.  The  whole  opera- 
tion ordinarily  occupied  about  six  minutes. 

"At  first  I  had  the  shells  put  into  water  anil  the  powder  scraped  out,  so  far  as  possi- 
ble, before  they  were  exploded;  but  I  soon  found  that  this  was  useless  trouble,  as  it 
was  perfectly  safe  to  explode  them  with  the  caked  ]>owder  remaining  in  them,  and 
iiiaoh  more  expeditious.  The  carbine-cartridges,  caliber  .4r>,  required  a  longer  time  than 
the  others,  as  they  had  wads  in  them,  and  did  not  explode  till  the  copper  was  heated 
to  the  temperature  necensary  to  diiicharge  powder.  The  report  was  also  much  louder 
and  the  recoil  of  the  shells  more  violent,  ao  that  the  charge  had  to  be  decreasetl.  C<m- 
siderable  time  was  expeuded  in  experinieuts,  and  wasted,  owing  to  the  box  not  beiug 
strong  enough  wheu  first  made,  so  that  the  average  cost  of  exploding  this  lot  of  shells 
was  from  15  to  20  cente  jier  thousand  ;  but  I  am  convinced  that  two  nieu  can  explode 
60,000  shells  in  a  day,  of  all  kinds,  except  those  containing  wads,  aud  30,000  of  the 
latter.  This  would  be  at  the  rate  of  5  and  10  cents  per  thousand. 
Respectfully  submitted. 

D.  W.  FLAGLER, 
Jirt.  I  J.  Col.  U.  S.  A.,  Major  of  Ordnance,  Vomdg. 


F. 

[Genkral  Natuue— No.  40.] 

AH  ACT  maklDfC  appropriatioDS  for  sundry  civil  expenses  of  the  Goveminrnt  for  tlio  flhcal  year  ooil- 
iog  (TuDe  thirty,  eigbteeD  Imiinred  and  seventy-two,  aud  for  otlior  purposen. 

Se  it  enaetrd  by  the  Senate  and  House  of  Rcpresentatires  of  ilie  United  St^^tes  of  America 
in  Congreta  attembUd,  That  the  following  sums  be,  and  the  same  are  hereby,  appropri- 
ated, for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  the  thirtieth  of 
Jnne,  eighteen  hundred  and  seveuty-two,  viz : 

«  «  '  «  n  M  «  * 

AltMOIiIKH  AND  ARSENALS. 

Forconpletiug  the  bridge  at  Rock  Island,  l>eing  an  unexpended  balance  covered  into 
the  Treasury  under  the  act  of  July  twelve,  eighteen  hundred  and  seventy,  five  hundred 
thousand  dollars. 

For  Rock  Island  armory  and  arsenal.  Rock  Island,  Illinois:  Continuing  the  develop- 
ment of  water-power,  two  hundred  thousand  dollars;  permanent  forging-shop,  two 
hundred  thousand  dollars;  constrncting  permanent  workshop,  two  hundred  thousand 
dollars;  purchasing  and  laying  pipe,  eight  thousand  dollars;  two  blocks  of  snbaltern 
oflScers'  quarters,  fifty-five  thousand  didlars ;  macadamizing  main  avenues  and  streets. 
five  thousand  dollars;  tools  and  machinery  required  for  new  sho])s  nearly  completed, 
twenty  thousand  dollars. 

Approved  March  3,  1871. 


AIT  ACT  making  appropriations  far  anndry  civil  expenses  of  tlio  Govornmitnt  for  the  fiscal  year  end- 
ing Jone  thirtieth,  eighteen  hundred  and  seventy-tliroo.  and  for  other  purpoaes. 

B«  it  enacted  by  the  Senate  and  House  of  Itepresentatires  of  the  United  States  of  America 
in  Congress  assembltd,  That  the  following  sums  be,  and  the  same  are  hereby,  appropri- 
ated, for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  June  thirtieth, 
eighteen  hundred  and  sereuly-three,  viz : 

ARMORIES  ASD  AK8KKALS. 

Bock  Island  armory  and  arsenal,  Rock  Island,  Illinois :  For  new  forging-shop  of  same 
dimensions  and  architecture  as  shops  already  bnilt,  except  that  it  will  be  only  one  story 
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bigb,  one  hnndred  and  fifty-five  thonsand  doUan;  for  new  fiDishing-shop  far  armory, 
two  iiiindred  thoaHand  dollars;  for  new  fire-proof  barracks  for  ealisted  men,  inolnding 
mess-bnildinf;,  bakery,  and  lanndry-bnildinft,  ninety-five  thoassnd  dollars;  for  new 
powdKr-magazine,  fifteen  thousand  dollars;  for  oomplbtlng  development  of  the  water- 
power,  one  bnndred  and  ten  thonmind  dollars;  for  the  construction  of  avenues  and 
roads  to  the  Rock  Island  waguu-bridge  and  to  the  now  bridge  across  the  Mississippi 
River  to  the  city  of  Davenport,  and  for  building  a  railrotul  to  connect  the  present 
arsenal  railrond  with  the  Chicago  and  Rook  Island  Railroad  when  changed  to  its  new 
location  at  the  lower  end  ot  the  inland,  and  for  building  two  entrances  to  the  island 
from  the  two  bridges,  and  an  iron  fence  connecting  the  two  entrances,  and  between  the 
railroad  and  the  pnblic  wagon-road  on  one  side  and  the  arsenal  on  the  other  side, 
twenty-eight  tbon^aud  dollars;  for  new  machinery  for  the  new  shops  already  com- 
pleted, twenty  thousand  dollars;  for  laying  water-pipe,  three  thonsaud  dollars;  for 
pntting  six  water-wheels  (sixty-five  horse-power  each)  in  the  new  dam,  with  shafting 
and  machinery  for  transmission  of  power  to  the  shops  already  in  use,  twenty-six  thon- 
sand  dollars;  in  all,  six  hundred  and  fifty-two  thousand  dollars. 

For  completion  of  the  wagon-roud  bridge  connecting  Moline  with  Rock  Island,  one 
hundred  tbonsand  dollars. 

For  the  construction  of  the  Rock  Island  bridge,  the  balance  of  the  appropriation, 
continued  by  the  act  of  March  third,  eightoen  hundred  and  seventy-one,  wbtcb  may 
be  unexpended  at  the  close  of  the  present  fiscal  year,  is  hereby  re-appropriated. 

Approved  June  10,  1872. 


AN  ACT  makiDfc  appropriation*  for  snndry  civil  expensea  of  the  Oovemment  for  the  Sioal  yaar  end 
tog  Jane  thirtiutli,  eighteen  faaudred  and  aeventy-foar,  and  for  other  purposes. 

He  it  enacted  by  the  Senate  and  House  of  Bepresentatives  of  the  United  States  ofAmericain 
Congress  assembled.  That  the  following  sums  be,  and  the  same  are  hereby,  appropriated, 
for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  June  thirtieth,  eighteen 
hundred  and  seventy-four,  namely : 

ARMOUIKS   AND  AH8KNAI,S. 

Hock  Island  arsenal.  Rock  Island,  Illinois: 

For  a  new  wood-working  and  gun-carriage  shop,  two  hundred  and  thirty  thousand 
dollars. 

For  the  oonipletion  of  new  finishing-shop  for  armory,  one  hundred  and  fifty  thousand 
dollars;  and  for  one  set  of  .subaltern  officers'  quarters,  twenty-three  thousand  seven 
hnndred  and  fifty  dollars;  in  all,  one  hundred  and  seventy -throe  thousand  seven  hnn- 
dred and  fifty  dollars. 

For  forges,  fonnderj",  chimneys,  machinery,  and  shop-fixtnres  for  forge-shop,  fifty 
thousand  dollars. 

For  machinery  and  sliop-fixtnrcs  for  Shop  C,  as  laid  down  <m  the  plan  adopted  by  the 
War  Department,  fifteen  thousand  dollars. 

For  iuiprovi'ment  of  grounds,  bnihling  of  new  roads,  and  caro  and  prt'servation  of  the 
same,  eight  thoiiKand  dollars. 

For  paving  the  basements  of  Shops  B  and  C,  as  laid  down  in  plan  adoptetl  by  the 
War  De]>artineiit,  twenty-one  thousand  eight  hnndred  and  fifty  dollars. 

For  a  new  guard-house,  tire-engine  house,  and  quartermaKtor's  and  commissary  store- 
hon8<>,  twenty-seven  thousand  five  hundred  dollars. 

For  niaeliinery  for  transmitting  power  from  the  wat«r-power  to  shops,  eighteen  thou- 
sand dollars. 

For  painting  of  linildiiigs  and  fences,  and  for  care  and  pre.servation  of  water-power 
and  public  bullding.s,  ten  thousand  dollars. 

Approved  March  :>,  IrT;!. 


AX  ACT  making  approprintiona  for  anndry  civil  cniwn»<>»  of  the  Oovprnmcnt  for  Ihp  tlacal  y»Br  end- 
ing .Inne  thirtieth,  eightei'n  hnndrtHl  and  seventy-Are,  and  for  otlior  purj)oa«ii. 

lie  it  rnactfd  hy  the  Senate  and  House  of  Itepresentatires  of  the  United  States  of  America  in 
<.'ongre*s  assemlilcd,  That  the  following  sums  be,  and  the  same  are  hereby,  appropriated, 
for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  June  thirtieth,  eight«en 
hundred  and  seventy-five,  namely: 
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ARMOKIKR  AKI)  ARSENAU. 

For  Rock  lalanil  arsenal,  Rock  Island,  Illinois : 

To  contiunn  work  on  the  won4-workin«;  and  gnn-carriage  shop  for  the  arsenal,  one 
handr^d  and  fifty  thonsaud  dollars. 

For  a  new  rolling-mill  and  forging-sliop  for  tbe  armory,  ninety-five  thonsund  dollars. 

For  roofs,  floors,  doors,  windows,  and  other  work  for  completing  the  finisbing-shop, 
eifchty  thousand  and  five  hundred  dollars. 

For  repairs  and  completion  of  a  stone  reservoir,  ns  follows:  For  a  water-tight  inte- 
rior wall,  floor,  and  roof,  five  thonsaud  and  one  hundred  dollars;  for  wiiter-pipe  and 
laying  the  same,  five  thousand  seven  hnndn^d  and  fifty  dollars ;  for  Rock  Island  water- 
power,  fivo  thousand  and  four  hundred  dollars. 

For  Rock  Island  bridge : 

For  alterations  and  repairs  and  additional  machinery,  (for  draw  of  the  bridge,)  and 
for  care  and  preservation,  twenty-three  tbnusaml  and  four  hundred  dollars  ;  one-half  of 
which  sum  shall  be  re-iuibursed  to  the  Ooveruniont  by  the  Chicago,  Rock  Island  and 
Pacific  Railroad  Company. 

For  sewers,  bnilding  new  roads,  care  and  preservation  of  wat«r-power,  painting  and 
care  and  preservation  of  permanent  buildings  and  bridges,  building  fences,  and  grading 
grounds,  and  repairs  and  extension  of  the  railroad,  twenty  thousand  dollars. 

For  new  machinery  and  shop-fixtures  for  shops,  fifteen  thousand  dollars. 

Approved  June  23<I,  Ifffi. 


AK  ACT  maklne  approprintion*  for  saodry  civil  expenaoo  of  the  (iovrrninent  for  the  flucal  year  end- 
ing iTono  ihlrtietb,  eighteen  bundrod  anil  soTonty-Hix,  and  for  othf^r  purponcs. 

Be  it  enacted  fcy  '*«  Senate  and  House  of  Kepresentaiives  of  the  United  States  of  America  in 
ComyrtM  assembled,  That  the  following  sums  be,  anil  tbe  same  am  hereby,  appropiiated, 
for  the  objects  hereinafter  expressed,  for  the  fiscal  j'ear  ending  June  thirtieth,  eighteen 
hnodred  and  seventy-six,  namely : 


'  ARMOIIIKS  AKD   ARSKNAI.8. 

For  Rock  Island  arsenal,  Rock  Island,  Illinois : 

For  Shop  A :  For  a  wood-working  and  gun-carriage  shop  for  arsenal,  one  hnndred  and 
seventy-eight  thousand  dollars. 

For  Shop  F:  For  a  rolling-mill  and  for  forging-shop  for  the  armory,  sevonty-five 
thousand  dollars;  and  one  hnndred  thousand  dollars  of  said  appropriation  for  Shops  A 
and  F  shall  be  available  immediately. 

For  furnishing  power  to  the  shops  already  built,  eighteeu  thousand  five  hundred 
dollars. 

For  Rock  Island  bridge : 

For  care  and  preservation  of  the  bridge,  thirteen  thousand  dollars;  and  this  snm  antl 
the  apprspriation  for  said  bridge  for  tbe  fical  year  ending  June  thirtieth,  eighteen 
hundred  and  seventy-five,  shall  be  expended  in  accordance  with  the  joint  resolution  in 
relation  to  the  Rock  Island  bridge,  approved  July  twentii-th,  eighteen  hundred  and 
eixty-eight,  and  the  contract  between  the  United  States  .-ind  the  Chicago,  Rock  Island 
and  Pacific  Railroad  Company;  and  the  Si'cn^tary  of  War  shall,  within  six  months 
from  the  passage  of  this  act,  notify  said  railroad  compiny  to  remove  from  said  island 
and  from  the  Mississippi  River  all  piers,  abutments,  cnib.inknients,  erections,  structures, 
or  tracts  connected  in  any  way  with  tlie  old  bridge  or  traks  of  said  railroiMl  company 
over  or  across  said  island  or  either  branch  of  said  river  ;  and  in  case  of  refusal  of  said 
railroad  company  to  comply  with  such  notice  for  the  period  of  six  months,  then  it  shall 
be  the  duty  of  the  Attorney-CJeueral  of  the  I'^nitod  States  to  comnieuce,  or  cause  to  bo 
commenced,  sncb  legal  proceedings  against  said  railroad  company  as  muy  be  necessary 
t«  protect  and  enforce  the  rights  of  the  United  States  in  that  behalf:  Provided,  however, 
The  Secretary  of  War  may  permit  the  north  pier  of  the  old  bridge  to  remain,  in  ac- 
cordance with  the  joint  resolution  of  Congress  approved  March  third,  eighteen  hundred 
and  seventy-three. 

For  sewers,  building  new  roads,  care  and  preservation  of  water-power,  painting  and 
oare  and  pteservation  of  permanent  buildings  and  bridges,  building  fences  and  grading 
grounds,  and  repairs  and  extension  of  the  railroad,  fifteen  thousand  dollars. 

For  new  machinery  and  shop-fixtures  for  shops,  ten  thousand  dollars. 

Approved  March  3d,  1075. 
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AN  ACT  making  appropriations  for  sandry  civil  «xp«nse«  of  the  GoTemment  for  the  fiscal  year  end 
ing  June  tbirtietb,  eighteen  boodred  and  seventy-seven,  and  for  other  purposes. 

Be  it  enacted  bj/  the  Senate  and  Bouse  of  Repretentatiret  of  the  United  Slates  of  Jintrica 
in  Congress  assembled,  Tbat  the  followinf;  snms  be,  aud  the  uame  are  hereby,  appropriated 
for  the  objecta  hereinafter  expressed,  for  the  fiscal  year  ending  Jane  thirtieth,  eif^hteen 

huadred  and  seventy-seveD,  namely : 

#  *  #  •  •     _  *  # 

ARM0KIE8  AND  AKSBXXLS. 

Rock  Island  arsenal: 

For  a  rolling; mill  and  for^ng-sbop  (Shop  F)  for  the  armory  at  Eook  Island  arsenal, 
Eock  Island,  Illinois,  seveiity-iive  thoasand  dollars,  iu  addition  to  the  unezpeuded 
balances  of  appropriations  for  the  year  ending  Juno  thirtieth,  eighteen  hundred  and 
seventy-four,  which  are  hereby  made  available  for  the  service  of  the  fiscal  year  ending 
June  thirtieth,  eighteen  hundred  and  seventy-sevt-n. 

For  an  iron-working  and  finishing  shop  (Shop  G)  for  the  arsenal,  thirty  thoasand 
dollars.    '  '  • 

For  sewers,  now  roads,  care  and  preservation  of  water-power,  of  pernianeut  build- 
ings and  bridges,  including  painting,  building  fences,  and  grading  grounds,  and  repairs, 
and  extension  of  railroads,  twenty-two  thousand  dollars. 

For  cure  and  preservation  of  the  Eock  Island  bridge,  nine  thousand  dollars. 

Approved  July  31,  1876. 


G. 

MILHARY  PRISON. 

On  the  9th  of  May,  1H7-2,  House  of  Sepresentatives  bill  No.  269-2  was  read  twice  in 
the  Senate  and  referred  to  the  Committee  on  Military  Affairs. 

This  bill  provided  for  the  establishmuut  of  a  military  prison  at  Eock  Island,  and  for 
its  government,  and  had  passed  the  House  of  Kepreseutativos  on  the  7th  of  May,  1872. 

The  following  act  of  Congress  was  ajjproved  March  3, 1873 : 

"AN  ACT  to  provide  for  llie  establisbiueot  of  a  military  priHun,  and  for  its  government, 

"  He  it  enacted  bi/  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  tnero  shall  hv  esfaUlislied  at  Rock  Island,  in  the  State  of 
Illinois,  a  prison  for  the  contincmcMit  and  ref'ormatiun  of  offenders  against  the  rules, 
regulations,  and  laws  tor  the  government  of  the  Army  of  the  United  States,  in  which 
shall  be  securely  conflmd  and  employed  at  labor,  and  governed  in  the  manner  herein- 
after directed,  all  ott'endeis  convicted  before  any  conrt-inartial  or  military  commission 
in  the  United  States,  and  sentenced  according  to  law  to  imprisonment  therein. 

"Skc.  2.  That  the  Setictary  of  War  shall  organize  a  board  of  five  members,  to  con- 
sist of  three  ollicers  of  the  Army  and  two  jiersons  from  civil  life,  who  shall  adopt  a  plan 
for  the  building  of  such  prison,  and  who  shall  frame  regulations  for  the  government  of 
the  pri.souers,  in  a(tO(irdanco  with  the  provisions  of  this  act.  The  said  commissiononi 
from  civil  life  shall  hold  their  otiices  for  the  term  of  three  years,  and  shall  be  paid  dve 
dollars  a  ilay  while  on  duty,  and  necessary  traveling-expense.s;  and  the  said  officers 
of  tlie  Army  shall,  at  all  times,  I)e  subject  to  removal  by  the  Secretary  of  War. 

"Skc.  3.  That  the  Secretary  of  War  shall,  wiihsaid  commissioners,  semi-annually, 
and  as  much  oltouer  as  may  be  deemed  expedient,  visit  said  prison  for  the  purposes  of 
examination,  inspection,  and  correction ;  and  they  shall  inquire  into  all  abuses  or 
neglects  of  duty  on  liie  i>urt  of  the  offlccfs  or  othi'i'  piirsons  in  eliargo  of  the  same,  and 
nuike  such  changes  iu  the  general  discipline  of  the  prison  as  they  may  hold  to  be  es- 
sential. 

"Sbc.  4.  That  the  officers  of  the  prison  shill  consist  of  a  commandant  and  such 
subordinate  oUicers  as  may  be  necessary,  a  chaplain,  a  surgeon,  and  a  clerk,  who  shall 
lie  detailed  by  tin?  Serretary  of  War  from  the  cummi.Hsioned  ollicers  of  the  Army  ;  and 
a  sntlicient  nnmiier  of  enlisted  men  shall  bo  detailed  l)y  the  Secretary  of  War  to  act  as 
turnkeys,  guards,  and  assistants  in  the  prison. 

"  Skc.  .'■>,  That  one  of  the  iuapeotors  of  the  Army  shall,  at  least  o:ice  iu  three  months, 
visit  the  prison  for  the  purpose  of  examining  into  the  books  and  all  the  affairs  thiTeof, 
and  ascertaining  whether  tlie  laws,  rules,  and  regulations  r.'lating  thereto  are  complied 
with,  the  oflicei'H  are  coinpetimt  and  faithful,  and  the  convicts  properly  governed  and 
employed,  and  at  the  same  time  treated  with  humanity  and  kindness.  And  it  shall  be 
the  duty  of  the  inspector,  at  one-,  to  make  full  report  thereof  to  the  Secretary  of  War. 

"Skc.  6.  That  l>efore  the  commandant  enters  upon  the  duties  of  his  office,  be  3h,all 
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give  bond,  with  siifGcient  suretips,  in  a  sum  to  lie  fixnd  by  the  Secretary  of  War.  to  bn 

iipfimvpil  by  biiu,  couUitiniied  tliut  be  Hhall  I'uilbt'iilly  iiccoiiiit  for  all  iiioneys  plaeeil  iu 

't  tho  uHe  of  tin?  prison,  and  for  tlie  faithful  <li»cbnri;e  of  ull  bio  duties  ivs 

[.     Uo  Hbnll  have  oomiuitud  of  the  prison;  tibull   uuvo   the  nharKO  nnd 

it  of  ihe  pri«>ner»,  aud  tlm  custody  of  uU  tho  proporly  of  th«  UoveruuicDt 

(<m1  with  the  iirisou.    He  sbiill  receive  and  pay  out  all  money  ns«d  for  the  prison, 
iill  cause  to  ihj  kept,  iu  suitable  bookH,  couipleto  accounts  of  all  the  property, 

peuses,  incouie,  business,  and  concerns  of  tbe  prison  ;  and  sbull  make  full  and  rng- 
reporta  Ibnreof  to  Ibo  .Swretory  of  War;  and  shall,  under  the  direction  and  with 
be  approval  of  the  .Secretary  of  War,  employ,  for  the  beuelit  of  the  United  Stntvs, 
tbe  convicts  at  sucb  labor  aud  in  sucb  trades  a^  may  be  deemed  best  for  their  lioalth 
aud  reformation.  He  shall  have  power  to  sell  and  dispose  of  any  articles  manufue- 
Tured  by  the  oonvicts,  and  shall  ro){ularly  account  for  the  provi'eds  thereof,  and  shall 
give  bond  and  security  for  the  faithful  ke^^piuj;  and  occoilutin^  of  all  moucys  and 
property  comiuj;  to  bis  bands  as  such  commandant.  Ho  shall  take  note  and  make 
record  of  tbe  good  conduct  of  tbe  convict«,  and  shall  shortou  tbe  daily  time  of  hard 
labor  for  those  who,  by  their  obodieuce,  bom-sty,  industry,  or  jj^ueral  gi>od  couduct, 
earn  such  favors ;  aud  the  Secretary  of  War  is  aiubori/.ed  and  directed  to  remit,  in  part, 
tbe  sentences  of  such  convicts,  and  to  {;ive  them  an  honorable  restoratiou  to  duty  iu 
case  tbe  same  is  merited  ;  and  in  case  any  convict  shall  disobey  the  lawful  orders  of 
the  ofHcers  of  the  prison,  or  refuse  to  conijdy  with  the  rules  aud  regulations  thereof,  ho 
may  be  placed  in  solitary  couliuement,  and  tbe  commandant  shall  at  once  report  tbe 
csase  to  the  Secretary  of  War,  who  shall  direct  tbe  inspector  to  make  full  examination 
and  report  of  the  matter  at  the  next  inspection ;  bnt  in  no  case  shall  any  prisoner  be 
subjected  to  whippiuR,  branding,  or  the  carrying  of  weights  for  the  purpose  of  dia- 
ipline,  or  for  producing  penitence;  and  every  prijioner,  upon  being  discharged  from 

'sou,  shall  Ih!  furnished  with  decent  clothing. 

"  Sec.  7.  That  the  nse  of  newspapers  and  books  shall  not  be  denied  the  conyicts 
ftt  times  when  not  employed ;  und  that  unolBcial  visitors  shall  be  admitted  to  the 
prison  under  such  restrictions  as  tbe  board  of  oommissiuuers  may  impose.  Tho  pris- 
oners shall  not  be  denied  the  privilege  of  communicating  with  their  friends  by  letter, 
iiud  from  receiving  like  commnuicatious  from  them,  all  of  which  shall  be  subject  to 
the  inspection  of  the  commandant,  or  such  olUcur  as  be  may  assign  to  that  duty. 

"Skc.  S.  That  tbe  prisoners  shall  be  supplied  with  ample  aurl  clean  bedding,  and 
with  wholesome  and  sufbcient  food;  but  when  in  hospital,  or  under  discipline,  their 
diet  shall  bo  prescribed  by  tbe  proper  authority.  The  prison  shall  lie  suitably  venti- 
lated, aud  each  prisoner  shall  have  a  weekly  bath  of  cold  or  tepid  water,  which  shall 
be  applied  to  the  whole  surface  of  the  boily,  uule^  the  surgeon  shall  direct  otherwise 
for  the  health  of  the  prisoner. 

"  Sec.  9.  That  no  officer  of  the  prison,  or  other  person  connected  therewith,  shall 
be  cocceroeil  or  interested,  directly  or  iudireotly,  iu  any  contractj  parchase,  or  sale 
made  on  :if.coant  of  the  pristju. 

••Skc.  10.  That  any  otlicer  who  shall  suffer  a  convict  to  escape,  or  shall  in  any  way 
Consent  to  h\a  enca)ie,  or  shall  aid  him  to  escape,  or  iu  an  attempt  to  escape,  shall,  ujhjii 

■  "."'tion,  be  dismissed  from  the  service,  aud  siUfer  such  other  punishment  as  a  court- 
1 1  may  i  nil  let, 
-I  I'.  11.  That  any  soldier  or  other  person  employed  in  the  prison  who  shall  siUFcr 

oouvict  to  escape,  or  shall  iu  auy  way  consent  tu  his  escape,  or  shall  aid  him  to  es- 

ipe,  or  in  an  attempt  to  escape,  shall,  upon  couvictiou  by  court-martial,  bo  contined 
therein  not  less  than  one  year. 

"Sec.  Vi.  That  all  prisoners  nnder  confinement  in  said  military  prisons,  undergoins; 
sent«Dce  of  courts-martial,  shall  be  liable  to  trial  and  puuiiihmeut  by  courts-martial, 
nnder  Aie  Uules  and  Articles  of  War,  for  offenses  committed  during  the  said  conBue- 
lueut." 

Approved  March  3,  1873. 

On  February  13, 1873, 1  addressed  the  following  letter  to  the  Chief  of  Ordnance: 

"Bo.Min  ON  Hk.wy-Gcn  Cari!I.\()k8, 
"Jrmi/  EuiUUiig,  .Veil'  York  City,  February  I'ith,  1873. 

"  The  CiiiEK  OF  Ordxasck, 

"f\unhhiiitm>,  D.  C: 

"  Sin :  I  Lave  tbe  honor  t<i  enbinit  for  your  consideration  tbe  following  remarks  rela- 
tive to  the  establishment  of  a  military  prison  at  the  Rock  Island  arsenal. 

"  It  is  to  be  presumed  that  the  reasons  to  be  advanced  fur  the  establishment  of  a 

iinusiittl  a  place  as  an  arsenal  would  be — 

hat  the  labor  of  the  prisoners  might  be  applied  to  tbe  work  carried  ou  at 

the  arsenal  being  situated  on  an  island,  the  location  might  farni»U 
i..r  of  i)risouera. 
IS  0U1> 
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"  noth  of  these  leasoiio  nre  fullncions,  Iipcauhr — 

"  let.  The  iirisoiu-rs  coiiUl  ui>t  be  emiiloyed  on  arsenftl-work. 

"(a)  Aria'iial-work  is  of  siii'ti  a  cliuraetcr  tlint  it  would  be  iiusiifetoiDtrnst.it  to 
jiriaonera,  or  to  any  (iifiall'ucteil  jictsou.  The  experience  of  onr  last  war  has  shown  tho 
danger  of  intrusting  the  iirotluetion  of  muternil  of  war  to  any  but  thoroughly  loyal 
and  conii)etent  ]iersaii&,  devoted  to  the  iiitereslg  of  tho  United  Slates.  It  ia  extremely 
easy  fur  an  cniiiloy6  inclined  to  do  so  to  introdnco  iinporfectionH  into  sui'h  mnterial, 
ami  also  at  times  to  render  sncli  niateriiil,  particularly  ammunition,  highly  dangerous. 

"(6)  Even  if  it  was  snt'e  to  iiitruHt  the  work  to  prisoners,  they  are  incompetent. 
ArBcnal-work  requires  skilled  workmen.  Military  prisoners  would  come  to  the  work 
without  skill ;  and  the  ordinary  time  of  their  ineurceratiou  would  he  insuiUcicnt  for  tho 
aci)atrcnicnt  of  the  necessary  skill  and  experience  ur  for  officers  to  ascertain  whether 
they  could  be  intrusted  with  work. 

"2d.  Tho  island  does  not  otter  the  supposed  safety  from  escape.  Puring  the  aiim- 
uier  the  shallow  water  along  the  Illinois  shore  oU'ers  little  or  no  obstrnctioD  to  the 
'  escape  of  a  prisoner.  During  tho  romaindor  of  the  year  there  is  a  perfect  bridge  of  ice 
around  the  whole  island,  and  no  obstruction  to  escape.  A  wall  around  the  prison 
would  be  required,  as  in  other  localities.  Moreover,  the  arsenal  would  olVer  unosual 
and  very  great  facilities  for  the  escape  of  prisoners.  When  in  active  operation,  anveral 
thousand  workmen  will  be  employeil  in  the  arsenal.  Unless  a  surveillance  so  strict  as 
10  interfere  umtcrially  with  the  o))eration8  of  the  arsenal  were  employed,  these  work- 
men could  conuive  easily  and  successfully  at  the  escape  of  prisoners,  especially  if  the 
prisoners  were  employed  at  work  with  the  other  einployi-s. 

"  The  foregoing  is  only  intended  to  show  the  fallacy  of  any  known  reasons  for  in- 
troducing a  prison  into  an  arsenal,  Uut  it  is  believed  that  tlie  serious  injury  which 
such  a  course  would  inflict  upon  the  arsenal  would  render  insiguitlcaut  in  couipari»ou 
any  benefit  that  could  ncemo  to  the  prison. 

"  It  is  well  known  that  Congress  is  building  at  llock  Island  probably  the  greatcwt 
and  llnest  arsenal  in  the  world.  It  is  n  great  national  institution,  upon  which  the 
whole  country  should  look  with  pride,  liut  it  is  built  entirely  for  use,  and  is  a  main 
feature  in  our  military  system  of  defense,  and  we  cannot  consistently  do  anything  that 
will  diminish  its  safety  and  capacity  for  work,  or  its  compleleuess  and  perfection. 

"It  was  with  a  full  unilerstauding  of  the  plans  for  the  arsenal  that  Congress  ex- 
pended so  much  le^slation  and  money  to  e.xcludo  every  ulaimant  from  a  foothold  on 
the  island,  and  set  it  aside  exclusively  for  the  great  establishment  that  is  now  being 
built. 

"  Tho  introduction  of  a  prison  into  the  arsenal  is  completely  antagonistic  to  the  plans 
of  the  Government  for  the  place. 

"  1st.  All  tho  great  bridges,  avenues,  and  railroads  built  to  the  arsenal  are  no  more 
than  sunU'ieut  to  transact  the  busiiifssof  tho  arsenal  when  in  full  operation,  even  when 
used  to  their  best  advantage.  If  these  bridges  and  roads  become  avenues  to  a  prison, 
they  would  be  obstructed  to  tlio  full  extent  required  for  safety,  an<i  eould  not  then 
transact  tho  business  of  the  arsenal ;  that  is,  for  arsenal  purposes  we  want  them  open 
to  their  full  capacity  for  work,  and  for  tho  admission  of  people  ou  business,  and  work- 
men ;  for  prison  purposes  we  want  Ihem  gated  and  guarded. 

"  2d.  The  most  important  element  in  an  arsenal  is  safety.  Nothing  should  b«  loft  on- 
done  which  can  add  to  its  safety  from  accident,  explosion,  fire,  or  any  other  injury. 

"  Tho  introduction  of  a  prison  is  deliberately  introducing  nn  element  of  danger.  The 
prisoners  must  bo  looked  upon  as  diHulVceted  persons,  probably  cuomies,  audsomo  of 
them,  as  shown  by  experience,  are  insane  in  their  enmity,  and  the  most  d.ingeroua  of 
iQccnillaries. 

"3d.  Kock  Island  arsenal  ia  to  be  a  jrreat  national  establishment,  perfect  in  every 
respect.  Ity  introducing  an  untagonistio  establishment  tho  arsinial  buuomos  crippled 
ana  imperfect,  and  the  jdaiia  of  Congress  are  defeated. 

"  I  will  cite,  in  conclusion  the  history  of  the  Washington  arsenal.  A  penitentiary 
was  located  near  it,  but  entirely  outside  the  arsenal,  and  si'p.irnted  from  it  by  a  high 
wall.  Kven  ita  proximity  was  deeme<l  so  duugerous  that  during  tLie  war  the  prisoners 
were  removod  aud  tho  prison  was  torn  down  and  taken  away.  Ttio  objections  Co  a 
prison,  even  in  the  vicinity  of  Uook  Island  aiseuiU  are  much  greater,  because  of  the 
character  of  the  establish  iiieut. 

"  If  the  matter  were  fultv  understood,  it  does  not  seem  poasiblo  that  Congress  vroald 
appropriate  money  to  biiilJ  a  prison  leitAin  the  arsenal. 
"  Verv  respeclfuUv,  vour  obedient  servant, 

(Sigd.)  "  D.  W.  FLAGLER, 

"  Captain  of  Ordnance,  Srevet  Lieut,  Col,  O.  S.  A." 

Tho  above  letter  was  submitted  to  the  Secretary  of  War  by  the  Chief  of  Ordnance, 
yrith  the  following  iudolHeuioul : 

"  OltbN.isCE  Opi-ice,  February  lilh,  IK73. 
"  Rcspeetftilly  submitted  to  the  Secretary  of  War. 
"The  Kock  Nlnud  aiiieuul  is  intended  to  be  a  grand  tuauufactnring  establishment ; 
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linn  of  iU  nmnufnctures  will  consist  of 'longer.  .       \ve«, 

r«y|  Le  in  their  iimniimlntioiis.     MuKUziuixi  Blored  v  i  iler 

mid  "in'  I  r  I'l '^i>'  «  ill!  hi  ni<ceH8arily  couNtitute  pari  of  tlie  arsenal,  and  ii  is  B.i^>iuilled 
Uiiit  none  but  reliable  iier8(in«  shnulil  be  employed  upon  the  isluud. 

"  It  is  not  believed  tliat  the  prihouerd  conld  be  niude  use  of  to  advantage,  except  ns 
laborers  on  the  roads  oud  jjronuds,  oud  scuttcred,  aa  they  «oulil|neces.iiirily  be,  over  an 
island  of  1,000  acres,  the  (Guards  fur  tiielr  snpervisiou  and  care  would  have  to  be  macb 
larger  than  in  an  ordinary  prison  whoro  tliey  areeoutiued  within  high  walls. 

"The  competition  lietweeu  convict  and  ordinary  labor,  when  brought  iu  contact, 
always  leads  to  ill-feeling  and  irritation. 

.  "It  is  the  opinion  of  this  bureau  that  the  interests  of  the  pnblio  service  will  be  best 
enhsiirred  by  having  the  prison  establiahmetit  elsewhere  tbau  at  the  Kock  Isluud  arse- 
nal. 

"  By  order  of  the  Cliief  of  Ordaance  : 

(8igd.)  "  S.  V.  BENST, 

"  Major  of  Ordnam- 

Letter  of  Jiljatant-Gmeral  of  the  Army,  dated  Mai/  ZUI,  1873. 

A  |i|iO!nts  ctrtdlu  fllHoen  mciubon  of  board  on  military  prUoo. 

"War  DkPAIITMKNT,   AB.inTANT-GKNKRAI.'.-j  (iVVKE, 

'•  tf'aihiiiijtuii,  May  :U«I,  1.-IT3. 
"  Lirnt.  Col.  A.  V.  Kavtz,  15(*  Infantry, 
"  Major  Tno.MA.s  F.  Uahu,  Judyf-Adtocute, 
"Major  GEoisiiK  I'.  AxunK\iA,bth  Artillery : 

"  Pursuant  to  tho  act  approved  March  3rd,  1873,  providing  for  the  estAblisliiuent  of  a 
military  prison  and  for  its  government,  the  Secretary  of  Wat  appoints  yoa  ptuvisioD- 
ally  luombera  of  the  board  under  section  3  of  the  act. 

"  Yuu  will  oliKervo  that  no  a|ipro|iriation  has  been  made  to  carry  out  the  act,  ond  tho 
board  can,  therefore,  not  bo  fully  organized  at  thin  time. 

"  In  order  t/i  wive  time,  however,  tho  Secretary  desires  yon  to  visit  several  of  the 
best-established  StAte  pri.sons  and  penitentiaries,  to  examine  the  plan  of  building  and 
the  system  pursued  for  the  reformation  and  diciplinc  of  prisoners,  mode  of  isolation, 
diut>  Ubor,  learning  of  trades,  &.O.,  with  a  view  to  your  framing  a  system  of  regulations 
and  lining  ready  to  report,  whenever  the  board  can  be  completely  organized,  upon  a 
plan  of  bulldingK,  embracing  cells  for  contiuemcnt  and  isolation,  workshops,  jkc,  aud 
upon  whatever  )MiinU  may  be  of  practical  use  in  starting  and  maintaining  the  priiiou. 

"  The  Oct,  section  1,  provides  for  locating  a  prison  at  Kock  Island,  Illinois.  It  is  pre- 
sumed the  intention  may  have  been  to  locate  it  on  the  public  grounds  belonging  to 
the  armory,  near  the  town.  The  Secretary  desires  you  to  examine  that  locjility  as  well 
08  the  vicinity  of  the  town,  and  to  report  your  views  as  to  the  expediency  of>maiutaln- 
iug  a  prison  upon  the  armory-grounds,  and  its  probable  induence  upon  the  iutere&ts  of 
tho  armory. 

"Copies of  the  act  and  of  various  reports  upon  military  prisons  are  forwarded  to 
Lieutenant-Colonel  Kantz,  who,  as  senior  member,  will  act  as  president  of  the  provis- 
ional  board.  . 

"  A  copy  of  Special  Orders  No.  109,  May  Slst,  1873,  from  this  office  is  herewith  in- 
cIowhI,  to  enable  you  to  draw  mileage  for  your  authorized  joutneys. 
"I  am,  Very  respeetfullv,  your  obedient  servant, 
(Sgd.)         ■  "  "  E.  D.  TOWNSEXD, 

"  Adjutuiit-Gciicral." 

(Speeliil  Ordens  Ko.  134,  A.  G.  O.,  1ST3.] 

"  War  Depakthent,  Ai>jrTAj<T-GK.VKRAi,'s  Office, 

"  Wa»hxnytott,  July     ,  lb73. 

(Eitract.) 


"C.  Lieut.  C'»l.  A.  \  .  Ivaiitz,  Fiftei>nfh  lufantrj-.  is  relieved  from  duty  on  the  board 
appointed  by  Special  Orders  Xo.  lO'J,  May  yist,  1:<T;J,  from  this  olllce,  and  CoU  N.  A. 
MiWi,  Fifth  Infantry,  is  detailed  iu  his  stead. 
"  iJy  order  of  tho  Secretary  of  War  : 

^Sgd.)  -THOMAS  M.  VINCFJJT, 

••AuietaRt-Adjt.  Genl." 

In  pursuance  of  the  foregoing  order  of  May  31st,  1873,  the  board  visited  Rook  L<>lond 
D  jiugast  of  the  same  year,  and  exauiiuud  tlie  armory  and  arsenal  grounds  fur  the  de- 
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unninatioD  of  tbe  qaeatioos  stated  in  the  order.  In  response  to  verbal  inquiries,  and 
at  tbe  rmaest  of  tbe  board,  the  following  paper  was  prepared  and  sent  to  the  presi- 
dciit  of  the  board : 

"  Rock  Island  Aksknal, 

"Augutt  lath,  1873. 
"  To  Colonel  X.  A.  Miles  : 

"  In  reply  to  yon'r  inqairies  respecting  the  selection  of  this  arsenal  as  a  site  for  a  mili- 
tary prison,  I  have  the  honor  to  inclose  herewith  a  copy  of  a  communiuation  on  this 
sabject,  written  by  me  to  tbe  Chief  of  Ordnance  last  winter. 

"  I  would  state,  respecting  this  letter,  that  it  was  written  in  great  haste,  while  I  was 
in  Washington,  and  that  I  was  not  able  to  give  that  careful  thought  to  the  subject 
which  it  demanded,  and  I  regret  that  I  am  to-day  so  pressed  with  business  that  I  can- 
not give  snch  a  fall  reply  to  your  inquiries  as  I  wish.  I  hope  I  may  write  to  yon  more 
folly  on  this  subject  hereafter. 

"  I  inclose  herewith  a  map  of  the  arsenal  gronnds,  on  which  are  shown  the  location 
of  buildings  and  works  completed,  in  process  of  erection,  and  for  which  plans  have 
been  fully  matured  and  adopted. 

"  I  would  state,  respecting  the  gun-fonndery,  powder-works,  and  tanneries,  that  plans 
for  these  works  have  not  been  folly  matured  and  adopted,  and  I  only  show  the  sites 
selected  for  them. 

''The  island  was  procured  by  the  Ordnance  Department  as  a  site  for  a  great  national 
armory  and  arsenal  at  a  cost  of  nearly  $300,000. 

"The  arguments  which  induced  Congress  to  remove  all  property-holders  from  the 
island  and  to  make  appropriations  for  the  purchase  of  lands  and  rights  and  privileges 
of  Roch  holders,  and  the  legislation  on  these  subjects  and  the  action  taken  on  these 
questions  by  tbe  board  of  commissioners,  of  which  Gen.  Schofield  was  president,  (from 
Jan'y  11th  to  I'eVry  4tb,  18(>7,)  and  the  subsequent  approval  of  the  action  of  the  board 
by  Congress,  show  clearly  the  necessity  that  the  whole  island  slionld  be  occupied  and 
held  by  the  Ordnance  Department  before  the  great  work  should  be  commenced,  and 
particularly  that  the  seclusion  necessary  for  the  great  work  for  which  it  has  been  set 
aside  could  only  be  obtained  by  occnpying  the  entire  island. 

"  Your  careful  examination  and  consideration  of  the  subject  will  show  yon  that  the 
plans  for  the  arsenal  and  armory  have  not  yet  been  folly  made  ;  so  far  as  they  have 
gone  they  have  been  carefully  made  to  admit  of  foture  extension.  And  certainly,  in 
tbe  future  growth  of  the  nation,  the  establishment  must  and  will  be  from  time  to  time 
enlarged  and  expanded  :  and  if  any  establitibment  were  admitted  which  is  antagonistic 
to  tbe  general  plan,  or  which  interferes  with  objects  fur  which  the  island  has  been  set 
aiiide,  it  would  have  to  lie  removed. 

"More  than  one-half  the  land  of  this  island  is  not  available  for  building  purposes, 
Ix-ing  too  low,  and  liable  to  overflow ;  and  it  does  not  seeui  that  it  is  more  than 
Miffieient  for  or  eqaal  to  the  wants  of  the  object  for  which  it  has  been  set  aside,  even 
for  the  plans  as  far  as  they  have  extended  now.  This  is  shown  by  the  accompanying 
map. 

"If  we  look  to  the  fntiire  of  the  establishment  and  to  what  its  wants  may  be,  and 
are  guided _by  the  growth  and  wants  of  national  and  private  establlsbmeuts  in  Europe, 
it  hbonld  convince  us  that  the  whole  island  should  be  kept  intact  for  the  one  object  for 
which  it  has  been  set  aside.  I  believe,  however,  that  the  principal  loss  and  injury 
which  would  come  to  the  country  from  an  interference  with  the  plans  of  the  Govern- 
ment for  the  island,  would  be  the  introduction  of  something  antagonistic  to  tbe  per- 
l>cti</n  of  the  arsenal  and  armory,  and  a  consequent  crippling  of  a  plan  upon  which  so 
much  careful  thought,  study,  legislation,  labor,  and  money  have  been  already  exjtended, 
and  a  serious  injury  to  a  national  establishment  of  which  the  nation  should  be  truly 
])rond. 

••  I  would  respectfully  request  that  you  consider  carefully  this  bearing  of  the  ques- 
tion, as  I  lielieve  it  to  be  most  imjiortant. 

"Admitting  the  interest  the  service  baa  in  securing  a  milit.iry  prison,  it  appears  to 
me  that  tte  service  is  still  more  interested  in  selecting  for  its  site  some  other  place  than 
tLis  arsenal. 

"  I  am,  sir,  &.C.,  &c., 

(Sgd.;  ••  D.  V.  FL.\GLER. 

"  C(ij)f.  of  Ordnance.  lict.  LUui.  Col.,  Commuwrfiiij.'' 

The  following  extract  is  copied  from  the  report  of  the  preliminary  board,  consisting 
of  .\ruiy  (ifticers,  .tppuiuted  to  visit  State  penitentiaries  and  prisons,  and  also  to  exam- 
ine l£>Kk  l.sland  for  a  site  for  the  pro|)osed  prison  : 

"  Tlic  Iwiard  visited  Rock  Island,  in  the  Mississippi  River,  with  a  view  to  the  consid- 
eration of  the  question  submitted  in  the  letter  of  instructions.  .\  to(H>grapbical  exam- 
ination established  the  fact  that  there  are  but  two  iwiuts  on  the  island  n  here  a  sufficient 
drainage  can  be  obtained — a  want  of  very  tirst  importance.  One  of  these  is  at  a  point 
near  tbe  principal  entrance  to  the  armory -grounds,  lyinj;  in  full  view  of  the  cities  of 
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>iirMj)H>rf ,  lown,  and  Rock  Islaud  City,  Illinois,  and  botweeu  baildinga  already  erected 
for  the  piiqii>8i>s  of  the  nrniory. 

'•As  tlit<  Biifp-liw|)ii»(j  of  the  prisonei-s  would  necosflitatc  the  iiiclo»in);  of  the  prisoTi- 
1>Qil"llii(js  witliin  II  hixli  wiill,  it  in  thoiit;lit  that  their  iTectioii  at  this  point  would  1)0  a 
hleniisb  to  their  8iirroiindiMg!i.  The  othi-r  point  i»  more  rvniotn,  and  id  a  dnauublu  ouc 
!  for  the  purjTiofte,  should  it  li«  flnnlly  decided  to  select  any  part  of  the  inland. 

"The  points  above  referred  to  are  iiidicat4>d  on  the  map  of  Rook  Ulund,  herowitb 
sabmitted,  by  nnaibered  ilags;  tbeouo  firat  referred  tu  being  nuiuberod  one  aud  the 
other  two. 

"As  to  the  probalde  inHticnre  npon  the  intereRts  of  the  armory,  the  board  are  of 
opinion  that  the  erection  of  )>riHon-biiildiui;s  on  the  island  at  ull  wonld  be  extremely 
detrimental,  interfering;,  as  it  necexsarily  would,  with  the  earryingont  to  fuIliUment  of 
the  elaborate  and  comprehensive  designs  which  hare  tbns  far  uovorued  in  the  work 
■which  boAbeen  curried  forward  there.  Kor  instance,  the  point  thought  to  be  the  only 
one  at  which  a  prison  should,  with  due  regard  to  K™)d  taste,  be  erecte<],  is  the  one,  as 
will  be  seen  by  the  map,  where  the  plans  for  tlie  completion  of  the  armory,  as  origi- 
ually  adopted,  contemplate  the  esfabli.'ihment  of  a  foniidery  for  heavy  ordnance. 

"  From  the  (jenerous  nppropi  iations  heretofore  nnide  by  Cougriiss  for  the  gradnal  con- 
BtrnctioD  of  the  buildliij^s  held  necessary  to  constitute  the  island  what  tlie  plans  re- 
ferred to  provide  to  make  it,  it  is  inferred  that  it  has  become  the  settled  policy  of  the 
Gorenimeut  to  continue  the  work  to  the  end.  Looking,  then,  to  the  not  far  distant 
future,  it  would  seem  onwiso  to  erect  buildings  now  for  a  permanent  pur^Ktse  which 
in  the  course  of  a  few  years  wonld  have  to  be  removed. 

"The  fftot  of  this  property  being  an  island  does  not  add  in  any  degree  to  its  secnrity 
as  a  place  of  imprisonment.  In  winter  the  river  on  either  .side  is  frozen  over,  and  in 
Bumtuer  it  is  easily  fordable.  A  high  wall  would,  therefore,  be  as  necessary  around  the 
prison  as  though  it  were  on  the  main-land. 

"  In  the  vicinity  of  Rock  Island  City,  and  on  the  high  and  desirable  land  near  Rock 
River,  n  site  can  be  imrcbased  at  from  four  to  five  hundred  dollars  per  acre,  and  as 
twenty  acres  is  thought  to  be  all  tlie  ground  neoe.isary,  the  slijfht  saving  to  be  effected 
by  the  use  of  land  un  the  island  cannot  be  held  of  much  weight  agiUust  the  attendant 
probable  injury. 

"AUhoiigb  not  called  npon  to  offer  any  gnggestions  as  to  the  advisability  of  select- 

]  ing  any  other  site  than  the  one  iudit^ated  in   the  act  of  March  3,  1873,  the  lioard,  in 

view  of  the  fact  that  the  armory  at  Rock  Island  proini-ses  to  answer  for  famishment 

with  material  of  all  the  western  portion  of  the  country,  would  most  rosjiectfnlly  sng- 

gest  that  the  arsenal  grounds  at  Fort  Leavenworth,  Kansas,  would  he  a  far  more  eligi- 

'  I  aud  convenient  location  for  a  prison  than  Rock  Island,  while  the  buildings,  now 

at  little  practical  use  to  the  Government,  could  be  readily  conTcrted  to  prison 

"  Indeed  it  is  believed  that  for  one-third  of  the  sura  which  will  be  necessary  to  prop- 
erly constrnct  entirely  new  buildings,  those  indicated  may  be  made  into  buildings  uf 
,  a  model  charucter  and  surrounde<l  by  the  requisite  wall. 

'  The  cost  of  8n])porting  the  prisoucrs  wonld  be  fully  as  small  at  Fort  Leavenworth 
'  as  at  Kock  Island,  and  it  is  believed  that  evon  should  it  not  be  considered  proper  to 
appropriate  the  arsenal  grounds  and  buildings  for  the  purpose,  some  other  portion  of 
the  Government  reservation  at  that  point  should  be  taken." 


The  preliminary  board  on  militar.v  prisons,  appointed  in  the  foregoing  orders,  was 
[dissolved  in  Ootoberj  ltf73,  aud  a  new  board  appointed.  Colonel  Miles,  5th  Infantry, 
'  who  was  president  ot  the  old  board,  was  also  president  of  the  new  board.    Under  date 

of  December  5,  1«73,  the  Secretary  of  War  transmitted  to  Congress  a  report  on   the 

Bubject  of  militarr  prisons,  embodying  therein  the  foregoing  letters  und  reports  of  the 

preliminary  board,  and  says  therein  : 

"  In  regard  to  the  island  of  Kock  Island  as  a  site,  attention  is  particularly  invited 

to  the  remarks  of  the  board.  On  Kock  Island,  owned  by  the  Government,  there  are 
[bnt  two  sit«s  where  drainage,  absolutely  necessary,  can  be  had.  Either  of  these  sites 
ivonld  materially  interfere  with  and  mar  the  plan  for  the  armory.'  The  idea  of  the 
■  location  of  the  prison  near  the  annory,  in  order  that  the  labor  of  its  inmates  might  be 
lotilized,  is  not  feasible.  The  most  prolltable  labor  of  ^irisoners  wonld  be  upon  cloth- 
ling,  shoes,  wagons,  &c.,  while  the  various  branches  ot  the  armory-work  would  have 
[to  tie  iicrfonned  systeniBticiilIy  by  skilled  artisans. 

"  The  military  reservation  at  Fort  Leavenworth,  Kansas,  possesses  every  advantage 

Jiossible  over  every  other  locality.    The  ground  is  alre.idy  owne<l  by  the  Uoverument. 

*t  is  the  grand  center  of  military  transportation,  from  which  rail-ooinniunication  radi- 
Ifttvs  to  all  parts  of  the  Unit«d  .States.  It  is  a  military  post,  and  the  necessary  details 
rfur  prisou-gnanls,  &c.,  can  be  mudu  most  conveniently  at  that  point.  In  regard  to 
lecouomy  in  ooustriicting  and  maintaining  the  prison,  it  certainly  possesses  superior 
IlkdvaDtages.     In  this  connection  attention  is  invited  to  u  oommniiication  dated  Feb- 
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roary  lU,  187S,  written  before  tlic  passajje  of  tlic  act  t^  ostnblisli  n  military  pn.tou , ' 
Captain  I).  W.  Flakier,  coumiaiidiii;;  Knck  Island  arsenal." 

i  iiially  tUo  military  pnsuu  waj  located  at  Fort  Leaveii^oUti,  Kansas,  hy  the  fuU 
lowiug  act  of  CoDgresa  : 

"  CnAr.  If 8.— AN  ACT  to  •tnenil  nn  net  entitled   'An  act  to  proTiilo  for  the  oatabllaliupTit  of  a  lalll- 
lary  priftun,  aod  for  its  jrorcrnmDUt,  approvbd  March  third,  eighteen  Imodred  aud  d^^'vouty-lhreo.' 

"lie  it  tnacted  bii  the  Sfnatt  and  House  of  RepreieKlatiren  of  the  Vniled  Stalrn  of  Jmrriea 
in  foitgrtsf  aafiinJilKl,  Tbat  said  act  be,  and  the  same  is  hereby,  so  amended  that  all  act« 
and  things  therein  required  to  bo  done  and  performed  at  Rook  Island,  in  tho  State  of 
Illinoin,  shall  l>e  done  and  performed  on  the  military  rcsen'ation  at  Fort  Leavenworth, 
in  the  State  of  Kansas  :  I'roriditl,  Tbat  the  Government  buildiuKS  now  on  said  militAry 
reservation  at  Fort  Leavenworth  shall  bo  modified  and  nsed,  so  fiU'  as  practicable,  for 
the  pnrposes  of  said  prison." 

Approvi-d,  May  '21,  l!^4. 


I  Chaptee  IX. 

f  THE  HOCK  ISLAND  BHIDOE  FROM  1372  TO  1«T6. 

Brief  of  contents  of  this  chapter  and  of  previous  history  of  the  bridge — Dosoription  of 
bridge  and  difl'erent  names  given  it — Uato  of  completion  of  bridgo^AppriAenKiont 
tbat  the  bridge  would  not  be  made  a  free  highway  for  the  public — Authority  of  Con- 
gress deemed  neccssarj- — Opinion  of  Chief  of  Ordnance — Fort  Armstrong  avenue, 
plaus  for  and  building  of — Conllicting  interests  respecting  the  bridge — Rights  of  the 
Chicago  and  Rock  Island  Railroa<l  Company — Im(>ortanue  to  United  States  of  having 
other  railroads  cross  tho  bridge — Applications  to  have  the  bridge  made  a  free  higb- 
w«y— Indfirseinenis  on  same  by  conmiaudiug  officer  of  tho  arsenal — Lettt-r  from 
Chief  of  Engineers  and  iudorst-ments  thereon — Account  of  throwing  open  bridge  for 
public  use — Regulations  for  bridge — Remarks — Ferry  Company's  letter  to  Secretary 
of  War  and  indorsements  thereon— Regulation  respecting  railroad-freights — Corr»- 
(ipundence  with  ofiiccra  of  Peoria  and  Rock  Kland  Railroad  Company — UiincuUies 
atti'nding  regulation  about  railroad  freights-^Application  from  Davenport  and  Saint 
Paul  Railroad  Company  for  authority  to  build  a  ruilroa<l-bridge  from  Rock  Island 
(city)  to  the  iMiand — Correspondence  about  sjime — Hill  before  Congress — Act  posMed — 
Remarks  —  Bridge  not  built  —  Corrcspoudeuco  respecting  removol  of  old  railroad- 
1)ridge  and  piera,  and  embankment  across  the  island  —  Correspondence  rcApect- 
ing  retention  of  north  pier  of  old  bridge  across  main  channel — Retention  of  pier 
ordered  by  Secretary  of  War — Correspondeuco  respecting  removal  of  i-  iit 

and  piers  in  the  sonth  channel— Work  eompletol  in  June,  lef70 — Horsi  uu 

the  bridge — Bill  for  horse-railway  intro«lnced  in  tho  United  States  ^^  ■  ir 

Harlan,  of  Iowa — Indorsement  thereon  by  Captain  Flagler — House  •  '•« 

bill  No.  7t>5  of  Forty-lirst  Congress — Various  other  propositions  for  c  •  i- 

railways  on  the  bridge — Legal  opinioDS  of  Hou.  James  T.  Lane,  United  >r> 

ney — Corre«i>ondcnce  rewpecting  the  same — House  of  Represeutiitives  bi.  ii»r 

horse-railways — Corrt)8pondence  respecting  the  same — Telegraph-liiieaou  the  Luiilye — 
Iron  tower  erected  on  the  draw  by  the  Western  Union  Teli'grapL  Company — Case  of 

United  States  vs.  William  Bo«ihme  for  misdemeanor  on  the  bridge — Ar.- •     of 

counsel — Case  never  decided — Davenport  and  .Saint  Paul  Railroad  Comi  !t» 

track  across  the  bridge  approach — Aiiplicatiou  for  writ  of  injunction—'  ,    iid- 

ence  respecting  tho  same— Case  reported  to  Chief  of  Ordnance — Varioqa  onliuances 
of  city  council  of  Davenport  bearing  on  this  cose — History  of  the  case — Injunction 
refused — Xo  evidence  found  tbat  right  to  occupy  ground  for  bnilding  approach  wan 
ever  (pTitited  to  the  United  States  —  Anproprnition  for  repairs  ond  alteration  of 
brii!  ''  •^■riilty  arising  from  the  wording  of  the  oppropriation  act — Correspond- 
eii'  '  ;4  the  same — Account  of  the  repairs  mode  contained  in  annual  rei>ori.;» — 

Bn>'„.  -     .    uts. 

As  stated  in  Chapter  V,  the  Eock  Island  bridge  was  completed  and 
turned  over  to  the  Ordnance  Department  in  February,  1873. 

In  this  chapter  will  be  given  a  history  of  matters  relating  to  the  bridge 
from  the  time  it  was  tnrned  over  down  to  the  present  time,  (December, 
1S76,)  and  also  some  action  that  was  taken  respecting  the  bridge  by  the 
Ordnance  Department  just  prior  to  its  being  turned  over. 

lu  Chapters  III,  IV",  V,  and  VII  there  has  been  given  an  accoant  of 
all  matters  precedinjr  .ttid  relating  to  the  con.'^tniction  of  the  bridge,  ami 
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copies  in  full  of  all  acts  ami  resolutions  of  Congress  relating  in  any  way 
to  tbe  bridge,  and  also  a  copy  in  full  of  the  guarautee  between  tlio  Chi- 
cago, Rock  Island  and  Pacific.  I'ailroad  Company  and  the  United  States* j 
for  the  removal  of  the  old  railroad  bridges  ami  track  across  the  island  J 
and  for  the  building  of  the  new  bridge. 

For  an  understanding  of  the  subsequent  bistory  of  the  bridge  and 
interests  belonging  to  it,  frequent  reference  to  these  acts  of  Congress  J 
and  the  guarantee  mentioned  must  bo  had.    The  names  of  the  bridge' 
or  bridges  used  in  these  acts  and  other  papers  are  somewhat  confusing, 
and  for  convenience  some  explanation  is  necessary. 

In  the  acts  of  Congress,  in  the  guarantee,  and  in  most  papers  of  a 
date  prior  to  1S73,  the  "Kock  Island  Bridge"  (see  map  on  Plate  VI} 
means  the  railroad  and  wagon  bridge  connecting  the  island  with  Daven- 
port, Iowa,  the  railroad-bridge  connecting  the  island  with  IJock  Island, 
(city,)  111.,  and  sometimes,  also,  the  railroad  and  embankment  on  the 
island,  all  included  in  one,  and  this  is  properly  its  legal  meaning. 

In  the  papers  of  dates  subsequent  to  1S73,  the  term  "  Rock  Island 
bridge"  is  rarely  tised  to  mean  all,  without  this  explanation,  because 
it  woiUd  seriously  mislead  persons  not  very  familiar  with  the  arsenal 
bridges  and  their  history.  Tlie  part  of  the  Rock  Island  bridge  be- 
tween tbe  island  and  Davenport  has  sometimes  been  improperly  called 
the  '*  Rock  Island  bridge,"  but  in  most  papers  it  is  called  the  bridge 
over  the  main  or  north  channel,  the  bridge  to  Davenport,  or  the 
Davenport  bridge ;  the  bridge  over  the  south  channel  is  generally 
called  the  railroad-bridge  over  the  south  channel,  or  to  Rock  Isl- 
and, (city.)  There  is  also  shown  on  the  map  another  important 
arsenal-bridge,  viz,  the  wagon-bridge  to  Rock  Island  (city)  described 
in  Chapter  VII,  and  generally  called  tbe  Rock  Island  wagon-bridge.  A 
suflBcient  examination  of  the  map  to  learn  the  position  and  uses  of  these 
bridges  will,  I  think,  prevent  any  misunderstanding  of  names  used  in 
papers  on  this  subject.  It  must  bo  borne  in  mind,  however,  that  the 
**  Bock  Island  Bridge"  is  a  name  fixed  bj'  acts  of  Congress,  and  means, 
in  ofQcial  documents,  all  that  it  is  described  to  include  above,,  but  has 
nothing  to  do  with  the  "  Rock  Island  wagon-bridge." 

The  "  Rock  Island  wagon-bridge,"  the  bridge  between  tbe  island  and 
Davenport,  and  the  Arsenal  avenue  (see  Fort  Armstrong  avenue  on  the 
map)  connecting  the  two  bridges,  have  been  used  by  the  cities  on  the 
two  shores  for  free  transit  across  the  river  since  1872. 

It  is  a  very  desirable  and  important  privilege,  and  the  pecuniary 
advantage  that  the  cities  and  community  derive  from  it  is  so  great, 
compared  with  the  loss  to  the  Government  involved,  that  it  is  natural 
and  right,  and  very  desirable,  that  the  privilege  should  be  granted. 

The  Rock  Island  wagon-bridge  was  completed  (see  Chapter  VII)  in 
1S69,  and  has  been  in  full  u.se  for  arsenal  purposes  ever  since.  The  other 
bridge,  between  the  island  and  Daveniwrt,  was  not  so  far  completed  that 
wagons  could  nse  it  until  the  fall  of  1872.  As  the  latter  approached  com- 
pletion, some  fears  were  felt  lest  the  privilege  of  using  the  bridges  and 
Arsenal  avenue  as  a  free  highway  between  thecities  might  not  be  granted, 
and  it  was  a  matter  of  such  high  importance  to  the  cities  and  community 
that  it  excited  much  interest  and  some  bitter  feeling.  On  this  account, 
and  because  there  are  still  some  matters  in  regard  to  it  that  are  not  very 
satisfactorily  settled  and  may  cause  it  to  become  a  subject  for  considera- 
tion hereafter,  I  think  a  full  account  of  it  should  be  given. 

None  of  the  acts  of  Congress  contemplated  the  free  use  of  the  bridge 
or  bridges  described,  but  all  the  acts  creating  the  bridges  and  making 
approi)riations  for  their  cons'riietion,  SDeeified,  esppci.ally,  thar  they  were 
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tiilicateil  auythiug:,  it  iiulicated  that  Cougress  bad  iDtendetl  that 


for  tbe  use  of  iLe  GorernmeDt  in  its  occupation  of  tlie  ijilaud  for  mititary 
purposes. 

In  conversation  with  members  of  Congress  from  this  section  wbo  bare 
been  mainly  instrumental  in  procuring  the  passage  of  the  acts  referred 
to,  and  who  were  themselves  very  anxious  that  the  bridges  shoald  be 
osed  by  the  public,  free  of  cost,  they  stated  that  provision  for  soch  a 
privilege  was  carefully  kept  out  of  all  the  bills  when  before  Congress,  as 
it  would  have  prevented  their  passage.  This  only  made  the  responsibility 
of  opening  the  bridges  for  the  nse  of  the  public  the  greater,  becaosii',  go 
far  as  it 
they  should  not  be  so  used 

To  prevent  future  controversy  and  injury  to  the  interests  of  the  araeaal, 
I  was  anxious  that  the  matter  should  be  laid  before  Congress  and  its 
8niiotion  for  the  nsp  of  the  bridges  for  private  purposes  obtained,  and 

lis.  I  also  deemed  it  of  tbe  highest  importaooe 
be  taken  by  Congress  to  provide  reguladoos 
having  tbe  iorce  of  law  for  maintaining  order  and  safety  on  the  bridge. 
It  was  generally  believed  by  the  citizens  of  the  cities  that  tbeGovem- 
meiit,  in  building  the  bridges,  had  intended  that  they  might  be  oaed  a» 
A  firee  highway  tu  cd^nect  the  cities,  and  that  the  commanding  officer  of 
the  arsenal  bad  authority  to  permit  them  to  be  so  used.  Jt  placed  him 
in  the  unfortunate  and  not  uncommon  position  of  having  law  and  tbe 
iuteiests  of  the  Government  to  regard  on  one  side,  and  a  desire  to  gnat 
•  desirable  privilege  to  the  community  on  the  other. 

"Wben  the  Chief  of  Ordniince,  Brig.  Gen.  A.  B.  Dyer,  visited  tbe  arsenal 

in  the  fall  of  1S71,  I  told  him  that  it  was  generally  believed  that  tlie 

bridges  and  tbe  island  were  to  be  a  free  highway  between  the  two  ndes 

of  the  river,  and  asked  him  for  instructions.    He  gave  no  instmctione, 

bot  said  it  was  an  anfortonate,  troublesome  matter,  and  that  tbe  priri- 

I  lege  ooold  not  be  granted  without  authority  of  Congressi   I  believed  that 

I  tbe  privilege  voold  be  granted  certainly  some  time,  and  in  the  fbUoir* 

I  ing  winter  made  plans  for  an  avenue  across  the  island  (Fort  Armatrong 

arenne)  for  tbe  use  of  tbe  public  ooU .  vid  for  which  no  prorisioB  had 

been  made  in  tbe  oonstrnction  of  '  .<&,  and  the  same  winter  took 

i  tbosepUos  to  Washington,  in  oouul^uvmi  nitb  other  plans  for  tbe  AiacAal 

iBaOroad. 

Ttie  Cbief  of  Ordnance  was  sick  and  eoald  not  attend  to  basiaefls,  bat 

the  plans  were  discussed  with  his  principal  aawstant,  then  in  duuge  of 

.  tbe  o£Bcf  and  now  Chief  of  Ordnance,  and  they  were  verbally  apfmnvied 

1  by  him,  but  no  decision  of  tbe  question  aboot  the  use  of  tbe  btidgea  1^ 

the  poblic  was  obtained. 

In  tbe  following  sommer,  (1S72,)  as  soon  as  the  aftfrnpriatioM  tut 

I  the  araeoal  were  avaflable^  I  oomueooed  woirk  oo  the  amoe  la  Older 

I  to  hav«  it  finished  as  aooo  as  the  bridge  to  Dareopoct  shoald  be  eom- 

I  pieCed.    Tbe  appropriation  for  tbe  arsenal  that  could  b«  ased  for  roads 

['was  small,  and  this  work  bad  to  be  done  at  the  expMue  sad  with  the 

I  aef^ect  of  other  very  desirable  and  important  worfc. 

The  bridge  to  Davenport  was  still  in  the  hands  of  the  Engineer 

Department,  not  completed,  and  the  ooaimanitj  anxioos  to  oae  it.    It 

was  thea  that  the  (ear  arose  that  it  might  tttut  be  made  a  highway,  and 

[  there  was  maeh  diwlirfw  tioa  oa  the  aotijcct.    The  aabieat  was  mvA 

MbNUBed  in  the  newmpen  in  the  tw«  dtifes,  aad  nomiitimcu  with  eoB- 

iMcraUe  b(tteniea&    PmoM  opooaed  to  theadmiaiatntlaa  in  polities 

•draatage  of  the  wsHifc  lb(tti(^  flf  the  eoamnnity  am  the  snb- 

that  the  admiwstiatioa 
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I 

I 
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oppoMd  to  haring  ifae'bridga 
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unfair,  because  all  concerned  in  the  matter  were  anxious  tliat  tUe 
privilege  sbonld  be  granted,  and  were  doing  wbat  they  could  to  obtain 
it.  There  were  some  other  conflicting  interests  to  trouble  the  question. 
TheChic4igo,  Rock  Island  and  Pacific  Railroad  Company  had  helped  to 
pay  for  the  bridge,  and  they  had  thereby  purchased  at  much  expense 
a  right  of  way  across  it  and  the  island  ;  but  the  acts  of  Congress  and 
the  railroad  company's  guarantee  granted  the  same  right  of  way  to 
other  railroad  companies  uj)on  their  paying  their  share  of  the  cost.  If 
the  wagon-road  on  the  bridges  became  a  highway,  then  other  com- 
panies could  use  it  for  freighting  across  the  river  on  wagons,  and 
thereby  avoid  the  necessity  of  paying  for  a  right  of  way.  This  was  mani- 
festly unfair  to  the  Chicago,  Rock  Island  and  Pacific  Railroad  Company. 
It  would  be  using  the  bridge  that  that  company  had  helped  to  pay  for 
to  aid  its  competitors,  and  save  them  from  sharing  the  cost  of  a  right 
of  way.  (Although  pertinent  to  the  question  indirectlj-  only,  it  should 
be  stated  here  that  the  United  States  has  no  more  important  interest 
in  the  bridge  than  its  railroad  interest,  and  to  provide  for  having  all 
railroad  companies  run  their  cars  across  tlie  bridge  and  island  that 
desire  to  do  so.  Every  railroad  company  that  acquires  this  right  of 
way  thereby  makes  its  road  to  connect  directly  with  the  Arsenal  rail- 
road, which  is  now  built,  and  which  connects  with  the  railroad  across 
the  island.  The  Government  cannot  connect  with  any  company's  road 
that  does  not  acquire  this  right  of  way  except  by  passing  over  the  road 
of  another  company  or  companies  ;  that  is,  the  company  or  companies 
that  tin  have  the  right  of  way  across  the  island.  If,  then,  but  one  com- 
pany holds  the  right  of  way  across  the  island,  the  Government  cannot 
receive  or  ship  freights  by  any  other  road  except  by  permission  of  that 
company  or  by  hauling  its  freight  in  wagons  from  the  arsenal  buildings 
to  the  depots  in  the  cities,  a  distance  of  from  U  to  2A  miles.  I  know  of 
nothing  in  connection  with  the  bridge  of  more  importance  to  the  United 
States  than  the  avoidance  of  this  monopoly,  and  anything  that  would 
tend  to  prevent  the  railroad  companies  from  procuring  this  right  of 
way  is  iu  direct  opposition  to  one  of  the  most  important  interests  of  the 
Government.) 

This  subject  will  be  discussed  more  fully  in  connection  with  other 
matters  relating  to  the  bridge, 

A  ferry  company  connecting  the  two  cities  had  a  charter  compelling 
them  to  maintain  the  ferry  in  a  certain  manner,  and  in  return  prohibit- 
ing any  other  ferry  between  the  cities.  This  company  claimed  that  the 
free  use  of  the  bridges  would,  and  did,  after  the  use  of  the  bridges  was 
made  free,  interfere  seriously  and  improperly  with  their  business;  that 
under  their  charter  they  had  to  maintain  the  ferry,  and  that  the  oppo- 
sition of  the  Government  did  not  leave  them  sufficient  business  to  make 
it  remunerative.  Also,  during  the  fall  of  1872  and  the  subsequent  win- 
ter, there  were  several  applications  for  the  privilege  of  ranning  horse 
railroads  across  the  bridges  and  the  island.  The  interests  of  some  of 
these  were  contlicting,  and  opposed  by  outside  parties. 

Several  petitions  and  letters  urging  that  the  bridges  should  bo  made 
free  to  the  public,  and  letters  and  papers  on  the  other  subjects  men- 
tioned, were  .sent  from  citizens  in  the  community  to  the  Secretary  of 
War  in  the  fall  of  1872,  and  were  referred  here  for  report.  Some  of 
these  state  more  fully  matters  relating  to  the  bridge  than  I  have  done 
above,  and  are  as  follows : 

On  the  27th  of  September,  1872,  the  Chief  of  Ordnance  referred  to 
me  for  report  certain  papers  relative  to  the  opening  of  the  Rock  Island 
bridge,  as  follows:  "A  petition  signed  by  the  mayor  and  aldermen  of 
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the  city  of  Davenport,  Iow;i,  to  tlie  Secretary  of  War,  that  the  bri 
be  opeiu'il  for  the  u«o  of  the  public,"  in  which  they  suite  that  they  are 
advised  that  the  Secretary  of  War  haa  ample  power  to  do  tUid  withou 
further  legislation. 

This  petition  was  forwarded  to  the  Secretary  of  War  nnder  date  < 
August  7,  IST'-',  by  Grant  &  Smith,  attorneys,  Davenport,  Iowa. 

Also,  as  extract  from  a  letter  from  William  Alien  to  the  Secretary 
War,  dated  August  9,  1872,  as  follows : 

I  merely  wbh  to  say  to  yon  and  the  President  thnt  tliere  is  great  aoJ  iDcieaaiuK  dk 
ratisfactioD  niuonp;  the  people  of  Diivfnport  and  liock  Island  at  the  il<-!  -^  ■■■  "'•■ 
to  the  iinblic  the  Ooveninient  bridge  between  the  two  cities.     It  ha»  ~  II 

some  tmre  or  four  luoDths,  and  uo  one  ia  permitted  to  esc  it  without  :>  ni 

commaudiug  otltcer. 

On  the  Ist  of  October,  1S72,  I  reported  to  the  Chief  of  Ordnance  oi| 
these  papers  as  follows : 

The  pnpers  referred  to  me  by  you  on  the  27tb  of  •Septvmbui  for  report  ore  respect 
folly  retiiriifd  herewith. 

I!  ■  •  :  the  building  of  the  nvotine  to  conr-"'^  ■'      '-.o  bridges  •  '  '  '    ' 

th:  ■  itb  the  citirs  of  Iv'ock  Inland  and  1  1  have  to  - 


nyvi 


■  has  progressed  us  ro]>idly  as  ecoii' 


permit.    1 


araiiable  till  the  latter  part  of  July,  and  Bome  lime  was  required  for  the  work. 

The  avenue  is  1,130  feet  long.  5(t  feet  wide,  and  is  being  paved  with  10  incltrs 
finely-broken  rock,  and  is  to  be  covered  with  gravel.  Some  of  the  excavation  for  grs 
lag  had  to  be  made  tbrongb  rock. 

I;  -       -        ssary  that  the  avenue  should  be  bn'"  •■    •—•'--•■-'  -      '•  '- 

ha'  *od  by  temi>orary  bulhlingi.  used  b\ 

in  i:  ,  ,  which  I  could  not  remove,  and  iu  «' 

arsenal  approach  to  the  bridge  as  would  permit  a  connection  of  the  :> 

thcreTrilh.    Other  meauB  of  crossing  the  arsenal  from  one  bridge  to  . 

be.  .  -  -  -  -      - 

mi. I 


■1 
be 

It 


■  an  time,  and  I  have  seen  no  reason  for  bastcuoig  tiic 

required  that  all  my  force  afaoold 


,  _:  the  avenue  io  two  weCka. 

Keepectiog  the  propriety  uf  "opeoing  the  bniigc  to  the  pnblio,"  as  req—tr<I  by  I 
common  conncil  of  I>:iv»nport,  I  have  to  report  ait  follow* ; 

By""i  1  the  public"  is  meant  tl 

arsenal  '  iil>ort.  and  the  bridge  co: 

Island,  :>  iiKm  tbearaenn!     '    "  "    laade  .,  )" 

OS  is  chi  would  be  a  C"  .  and  dirt> 

cities,  bi'  .lut  any  limitati'  ::ction,Ib' 

and  wrong,  because  it  wonbl  injnro  somewhat  the  interests  of  il 
in  that  way.  indirectly  the  int»rr«fs  of  the  towns,  which  ore  greu: 
carryiDi:  ans  of  t.hr  <  i  this  arsenal. 


Some  ' 
The  aci 


rtlOUS  to  l: 

iieas  anthod 


^  a  high  wajr  are  as  follows : 

ing  of  tbo  bridges,  and  making  *pf 


I  therefor,  iitate  that  the  bridges  ar«  to  bo  for  the  transaction  of  the  GoTernmeaitJ 
bnaiBMB  at  this  arsenal.    It  dooa  not  appear  from  tbc  several  acts  that  the  Wt(' 
were  intended  fur  any  other  purpose,  or  for  a  public  highway,  as  isolalmed  is  OmS 
tion  of  the  ronimon  council  of  Davenport.    I  should  therefore  think 
for  isaki: 
eapwiall 

Akrvhicii  luc.  ..r. 

Respecting  a  gT< 

newia  of  troncit  b 

tij  meeting  the  city  cvancii^ind  citizen 
evased  in  this  report  to  them,  such  » 
bridges  as  will  be  not  only  eotisiact^r  > 
to  the  intemia  of  tlie  Govenimeot.     l 
aa  the  brI ' •.--  •  ■  "■  —  •■7-i.rt  should  W  i. 
bcUlga,  ..  I   r  this  arsenal. 

iipIetT  ^.1,  has  not  yet  t 


highway  would  have  to  be  obtained  from  CoDg 
Liridgw  should  interfere  with  their  nsc  for  the  pi 

ni  in  the  nse  of  the  ar«enal  bridges  and 
ok  Ulond  and  Diivriii~>rt.  I  avIII  «tatc  that  I  bvlicvel 


the  brM{e»,  bat 
aTto4»thaaai 


I  to 

lonceDepAttBMmt.    Tl 
r  of  the  locloeed  ]«tl 
-  arwnol. 
It  has  ii»i,  thete^orc,  )w«n  in  my  power  iv  (*lLe  aay  aclMae  or  nt^ke  ncOBUaenc! 
rxipcttiDg  the  afes  wade  of  the  )iri«lB*'- 


I  bdiere  a 
bcMl  that  p- 


:  loiot  respeetiiig  that 
t!ie  arsenal  by  any 
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iwr^oinfl  oo(  do  no  nntil  (lioy  Und  iirociiwil  aiiotbor  permit  to  crous  over  thin  portic- 
ulnr  bri<l;;e. 

I  believe  it  to  be  of  tbe  very  hi;;hest  impnrtanco  that  the  plant  of  the  Oovenitnont 
for  this  arsenal  Hhoiild  bo  iiiuiiitniiied.  Much  b'^islution,  expeuse,  and  vrork  have  now 
been  Incurred,  nil  tendiiijj  to  the  carrying  out  ot  a  ^reat  plan. 

If  ri^litj*  already  eatablisbed  are  piven  away  pioccnieal,  bocoDHe  thoy  ap;)«>ar  not  to 
be  of  vital  importance,  the  plans  Tvill  lie  inttrfcred  with  uud  injured  greatly,  and  the 
great  work  attempted  will  bo,  in  a  measure,  a  failure. 

I  have  had  no  object  in  writing  this  report  exc*'pt  to  defend  the  iDterests  of  the 
United  8t»tes,  and  will  certniuly,  at  all  time«i,  do  all  in  0)y  x>ower  to  bebelil  the  coia- 
luuuity  surroiindiug  the  arBenal. 

On  the  27th  of  September,  1872,  the  Chief  of  Engiiioera  wrote  to 
Col.  J.  N.  Macoml),  (then  in  charpe  of  the  construction  of  the  bridge 
Ijetwcen  the  ishmd  and  Davenport,)  antl  stated  that  the  Secretary  of 
War  had  informed  him  that  the  arsenal  avenue  between  the  two  bridges 
would  be  completed  at  an  early  d.ay,  and  asked  if  the  bridge  (the  bridge 
to  Davenport)  could  not  bo  opened  for  use  at  tlio  same  time. 

On  the  5th  of  October,  1S72,  Colonel  Macomb  referred  this  coramnni- 
oation  to  me,  with  an  indorsement  stating  that  he  thought  the  following 
should  be  excluded  from  passing  over  the  bridge : 

Ifay,  cattle,  barrel-wagon*  with  racks,  barrels  of  gnnpower  and  other  os)ilosive8, 
and  Buch  other  tilings  as  maybe  determined  to  lie  objectionable.  Uuder  the  circum- 
stances he  ia  of  the  opinion  that  the  bridge  could  be  thrown  open,  under  prfiper  ro- 
btrictious,  without  detriment  to  the  public  serviue. 

This  paper  was  returned  by  me  with  tbe  following  indorsement: 

'-'-"-■••  ■■♦fully  returned  to  Colonel  Macomb.  Throwing  the  bridge  to  this  arsenal  and 
r  ■'*  across  tbe  west  end  of  the  arsenal  open  to  the  public,  an  projected  in  the 

li  ■  Iter,  can  only  mean  making  them  public  highways.    As  the  acts  of  Congress 

kuihuri^iug  the  construction  of  the  bridge  to  Davenport,  and  tbe  acts  making  appro- 
priations for  building  tbe  same,  as  well  as  for  the  other  bridge  and  avenue,  stat«  that 
they  are  for  the  transaction  of  the  Government  bnsinesa  of  this  arsenal,  it  would  seem 
that  authority  to  make  them  a  public  highway  should  come  from  Congress.  I  shoald 
he  glad,  and  would  do  all  in  my  power  to  reliunnish  them  to  the  use  of  the  public  so 
br  a«  it  conid  be  done  without  injury  to  public  property,  and  witboat  interfering  with 
tbe  business  for  which  the  bridges  were  built. 

I  wrote  a  long  letter  last  week  to  tbe  Chief  of  Ordnance  setting  forth  my  views  on 
this  point.  I  suppose  tbe  letter  ha.s  been  referred  to  tbe  Secretary  of  War.  I  believe 
it"  '  -trictioDB  on  the  nso  of  tbe  bridge  that  you  suggest  would  be  absolutely 
1  liut  I  also  thiuk  that  others  would  bo  absolutely  necessary  for  the  prufec- 

T  property  and  interests  of  the  Government.     If  necessary,  I  coukl  push  tbe 

M>ss  the  arsenal  to  completion  iu  two  weeks.    Until  it  ia  comxdeted  it  could 

U.  ■    -cl. 

About  the  18th  of  November,  1872,  the  ice-blockade  in  the  river  began 
and  the  ferry  could  not  be  used.  As  usual  at  this  season  of  the  year, 
there  could  then  bo  no  traflic  across  the  river,  except  by  the  railroad, 
until  the  ice  should  be  strong  enough  to  bear  crossing  on  it.  I  believed 
that  authority  for  the  public  to  u.se  the  bridges  would  be  granted  very 

^0oon,  and  as  the  accommodation  would  be  so  great  while  the  ferry  was 
lot  running,  I  conferred  with  Colonel  Macomb,  then  in  charge  of  the 
jridge  between  Davenport  and  tbe  island,  on  the  subject,  and  ho  con- 

Fsented  to  open  that  bridge  for  use.  I  then,  on  the  I'Jch,  opened  for  use 
by  the  public  the  Rock  Island  wagon-bridge  and  the  avenue  across  the 
island. 

On  the  25th  of  JTovemb^  the  following  telegrams  were  received  and 
Beut:* 

*  At  this  time  tbe  present  Chief  of  Ordnance,  General  S.  V.  fien6t,  was  principal 
assistant  to  tbe  Chief  of  Ordiiunce  and  in  ubarge  of  the  Ordnance  OlUoe,  and  the  action 
indicated  in  the  telegrams  was  taken  by  hiin.  Tlio  Chief  of  Ordnance,  General  Dyer, 
baid  been  ill  and  absent  from  the  oflice  nearly  two  yeurj. 
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The  Chief  of  Ordnauet  to  Captain  Flagltr. 


Throw  open  »t  once  topnblio  trftrel  the  roadway  across  the  islnail  and  the  1 
to  Rock   Island  durin;r  coutiQiinnee  of  ice-blucknde,  nuder  aacb  regnlations  m  are 
necl^sllary  for  the  protection  of  public  iuterests. 

Captain  Flagler  to  the  Cliiff  of  Ordnance, 

Tele;{r»ra  rcspectiiiR  bridge  receive*!. 
I  opened  the  brid);e  and  ro.id,  under  restrictious  imposed  by  your  tclcgrauii  excepti 
ing  heavy  loads,  ou  the  19tU  instant. 

Under  date  of  November  30,  1S72,  tbe  Cbief  of  Ordnance  telegraphc 
as  follows : 

Telejjrnm  received.    The  Secretary  of  War  approves  your  action,  and  directs  tin 
the  roud  and  bridge  to  Rock  Island  be  kept  open  to  travel,  except  for  live-stock,  hayj 
straw,  and  SQch  wide  loads  as  cannot  pass  on  new  bridge,  without  refcrenee  to  ic« 
blockade.    Every  accommodation  that  will  not  prejudice  public  interests  tu  be  given 
night  and  day. 

From  the  above  date,  November  30,  1872,  to  the  present  time,  tho 
bridges  have  been  open  to  the  public,  except  for  driving  live-stock  an" 
haiiiiugcertain.wide  loads  and  combustible  materials;  and  exceptiu 
also,  from  a  subsequent  date,  the  hanling  of  certain  railroad  freights. 

lu  March,  1873, 1  received  instructions  from  tho  Chief  of  Ordnance  t< 
prepare,  and  send  to  him  for  action,  such  regulations  for  the  ase  of  tlie 
bridges  by  tho  public  as  were  deemed  necessary. 

A  list  of  regulations  was  prepared  and  sent,  and,  with  one  or  two  addi 
tional  regulations  ailded  by  the  Chief  of  Ordnance,  were  sub.sequentlyj 
approved  by  the  Secretary  of  War. 

These  regulations  are  as  follows : 

1.  The  jurisdiction  of  the  United  States  extends  over  the  bridges  and  iciand  frog 
shore  to  shore,  and  all  travel  and  trafflo  over  the  same  most  be  aabordiaata  to  1 
rights  of  the  United  States. 

2.  Loads  of  hay,  straw,  or  other  material  of  such  a  bulk  as  to  interfere  with  the  pa 
sage  of  other  vehicles  or  pedestrians  in  any  way,  or  which  might  injure  the  snpeE 
structure,  will  not  be  allowed  to  enter  upon  or  cross  the  bridge  at  any  time. 

3.  Droves  of  live-stock  will  not  be  allowed  to  enter  upon  tho  bridge. 

4.  Kxplosives  and  other  articles  which  might  injure  the  bridge,  persons,  vehicle 
or  tralHo  shall  not  be  brought  upon  or  taken  across  the  bridge,  except  in  the  service  i 
the  United  States. 

5.  No  processions,  except  funerals,  nor  military  organizations  of  any  kin'l    '    "  ' 
allowed  to  come  upon  or  cross  the  bridge,  except  by  previous  special  conhi 
commanding  ollicer  of  the  Rock  Island  arsenal,  and  any  body  of  men  in  cro^...„  .  . 
invariably  break  step. 

6.  Crowds  of  people  are  prohibited  from  collecting  on  the  bridges. 

7.  No  person  is  allowed  to  flsh  from  tho  bridges. 
H.  No  person,  except  officers  and  guards  in  discharge  of  their  dnty,  are  allowed  %t 

olMtmot  or  in  any  way  interfere  with  the  passage  of  [H'raoDS  or  vehioles  over  tba 
bridges. 

9.  No  persons,  except  oOiccrs  and  guards  in  the  performance  of  their  duty,  ace  al- 
lowed to  discharge  tire-arms  from  the  bridges. 

10.  All  drunken  and  disorderly  persons  and  loiterers  shall  be  kept  otf  the  bridge*.^ 

11.  No  person  is  allowed  to  drive,  ride,  or  lead  any  animal  faster  than  a  walk 
on  the  bridges. 

1'2.  Any  person  who  shall  by  carelessness  canso  any  defacement  or  injii^  "'■  ' 
bridges  shall  thereafter  bo  excluded  from  this  use  of  the  same:  atid  any  ]• 

sballmalicionsly  cause  any  such  defacement  or  injury  shall,  in  addition,  be  , 

to  the  extent  of  the  law. 

I'J.  No  interference  with  or  obstruction  of  workmen  on  the  bridges  will  be  permitt 
and  any  person  who  shall  assault,  resist,  or  abuse  the  guards  ou  the  bridg:es  for 
while  in  the  discharge  of  their  duty,  beside  being  punished  to  the  exteut  oi  the  lav 
shall  thereafter  l>e  excluded  from  tlie  bridges. 

14.  The  ase  of  the  bridges  by  the  public  may  be  temi>orarily  restricted  or  ansp 
at  any  time  by  the  commanding  ollicer  of  Rock  Island  arsenid  when  !i.-i-i.jwarv  r<.;iair 
or  the  interests  of  tho  public  service  may  demand  it. 
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15.  The  cooiTnandlog  officer  of  Bock  Island  argtinni  shall  enfuroo  thvHn  ropilatlnns 
at  all  tinier,  uikI  in  piiipuwereil  to  exclndc  frum  thu  use  uf  the  bridges  at  hia  dtituretiou 
all  perwiua  who  shall  violiite  any  of  them. 

Id.  Persons  vho  shall  coiiiiiiit  crimes  on  the  hrld)(e8  or  on  the  arttnnnl-grouods,  or 
acts  io  violation  of  the  ntwessary  regiilatioiis  of  the  post,  will  be  urresled  and  confined 
in  the  arsenal  gnard-house  until  they  H))all  be  properly  discharged  or  delivered  into 
tlie  custody  of  the  olllcera  of  the  civil  liiw. 

Tlie  (bllowiii};  remarks  are  taken  from  a  Rieat  deal  of  corrcspoTiilcnfe 
on  subjects  relating  to  the  briilge,  aud  give  my  present  views,  gaiuetl  by 
experience,  respecting  it.  The  wagou-way  on  the  bridge  to  Davenport 
is  l,5i0  leet  long,  rather  narrow  for  a  double  road,  (ICJ  feet  in  the  clear,) 
obstructed  by  a  draw,  necessitating  detentions  and  crowding  of  vehicles. 

It  is  not  well  adapted  for  use  as  a  general  highway.  In  its  general 
use  by  the  public,  I  believed  that  certain  vehicles  and  loads  that  would 
endanger  the  safety  of  vehicles  or  frighten  animals  would  have  to  be 
prohibited  from  crossing,  and  recommended  this.  Certainly,  loads  of 
hay  and  straw,  loads  too  wide,  and  driven  live-stock,  would  have  to  be 
kept  oft'. 

The  question  of  government  or  of  police  regulations  on  the  bridge  was 
one  respeeting  which  1  had  most  anxiety.  It  has  been  less  troublesome 
than  I  anticipated;  still  it  mu.st  always  be  a  source  of  much  trouble, 
and  of  some  resitousibility  to  the  commanding  officer  of  the  arsenal. 
Upon  first  thought  this  will  not  appear,  but  it  should  be  remembered 
that,  generally,  bridges  are  under  the  control  of  municipal,  town,  or 
county  authorities.  In  such  cases,  ordinances  to  regulate  details  exactly 
applicable  to  them  are  passe<l  and  become  laws.  For  any  violation  of 
the  law.  oilenderscau  be  taken  at  once  before  a, justice  aud  fined. 

This  is  simple,  easy,  efiective,  and  satisfactory.  On  the  Government 
bridges  and  arsenal-grounds  nothing  of  the  kind  is  practicable.  The 
only  laws  in  force  are  the  laws  of  the  United  States,  and  these  take  no 
cognizance  of  disorderly  conduct,  drunkenness,  resisting  the  guards, 
committing  nuisance,  fast  driving,  &c.  There  is,  then,  no  means  of 
government  left,  except  force,  which  is  very  disagreeable  and  inell'ective, 
involves  serious  responsibility,  and  provokes  hatred  and  dissatisfaction. 
It  should  be  remembered  that  the  route  across  the  bridges  and  arsenal 
is  more  than  half  a  mile  long,  part  of  the  M-ay  through  the  long,  narrow 
bridge  described,  with  a  draw,  and  a  much-used  railroad  overhead,  and 
the  rest  of  the  way  close  beside  the  railroad  and  along  a  narrow  cause- 
way to  and  across  another  bridge,  with  railroad-crossings  on  the  bridge- 
approaches.  All  this  route  is  filled  with  the  busy  traffic  between  two 
large  aud  growing  cities.  It  is  certainly  troublesome  to  maintain  such 
order  as  will  insure  safety  and  comfort. 

Space  has  been  given  to  this  subject,  because  I  believe  the  matter 
should  be  laid  before  Congress,  and  must  be  eventually,  and  some  action 
obtained  insuring  to  the  public  the  right  to  use  the  bri<lge,  stating  to 
what  extent  it  may  be  used,  making  some  more  permanent  provision  for 
its  care,  i)reservation,  and  repair  than  uncertain  annual  appropriations 
by  Congress,  aud  giving  the  force  of  law  to  necessary  regulations  for 
inaint4iining  order  and  prescribing  the  method  of  enforcing  them.  It  is 
but  fair  that  the  commanding  officer  of  tlie  arsenal  should  be  relieved 
from  the  responsibility  of  the  present  state  of  aftairs. 

A  question  has  .irisen  involving  the  jurisdiction  of  the  United  States 
over  the  part  of  the  bridge  between  the  middle  of  the  main  channel 
and  the  Davenport  shore,  which  has  not  been  satisfactorily  settled,  aud 
another  case  involving  the  right  of  the  United  States  to  occupy  aud 
hold  the  Davenport  approach  to  the  bridge.  Both  of  these  are  suffl- 
"•«utly  described  in  the  papers  pertaining  to  them,  which  will  be  quoted 
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furtbcr  on  iu  this  chapter,  bat  being  pertiuent  to  the  subject  are  men 
tioned  here. 

After  the  bridge  had  been  opened  for  the  use  of  the  public,  in  Sfaj-jj 
3873,  the  ferry  company,  heretofore  referred  to,  made  application  fol 
relief  from  the  injury  done  them  bj*  the  United  States,  and  the  follow- 
ing correspondence  occurred : 

On  tlie  10th  of  May,  1S73,  Messrs.  Spencer  &  Robinson,  of  Bock  Ist 
and,  addressed  the  Secretary  of  War  as  follows : 

We  weuld  reBpeoifiilly  represent  that  we  aro  tlie  proprietors  nn<l  owners  of  the  fnr 
between  Kock  IslaiKl,  III,,  nnd  Davenport,  Iowa;  that  wc  received  our  frnncbisr  oa 
the  IllinoiB  side  by  charter  from  tlie  State  of  Illiiioia  granting  ii8  the  (u-c/niirr  ri^hl  tt 
truDBjiort  passengers  and  teams  from  the  city  of  Kock  Inland  to  Davenport  until  I ' 
year  18fc!l.     On  the  Iowa  side  we  are  the  rli)ariau  ownerH  of  two  miles  of  river  frontJ 
as  will  he  more  fully  explained  by  a  letter  from  Jnd>;e  Grant  inclosed  herein;  ana 
have  a  license  from  the  county  court  of  Scott  County.  Iowa,  grant  inn  iis  the  i 
right  to  transport  paiisengers  and  teams,  &c.,  from  the  city  of  Davenport  to  Itock  I« 
and  have  tiled  our  bonils,  with  approved  security,  to  keep  on  hand  at  all  times  C 
the  day  good  and  sutlicient  boats,  well  manned,  for  the  safe  and  couveuieut  poass^ 
of  nil  persons,  teams,  &c.,  that  may  desire  to  cross  the  river  at  this  point. 

ITudertho  prejseut  rejfulations  of  the  Ordnance  Department,  openiuj;  tJie  In 
to  the  public,  eidndini;  only  loads  of  hay,  straw,  combustible  uiaterial,  and 
ferry  is  compulled  to  run  for  the  acuommodatiou  of  the  public  at  a  loss,  tUu  ;^^.  .^.^ 
not  bcin^  equal  to  the  running  expenses. 

Ouinibuses  and  hackney-coaches  are  carrying  passengers  in  competition  with  the 
ferry,  which  under  the  laws  of  Illinois  and  Iowa  they  could  not  do,  except  by  ext>re< 
]iormis8iou  of  the  Ordnance  Department  to  cross  the  bridge.    A  large  mnjority  u(  tli 
iootmen  cniss  on  the  ferry,  but  they,  with  such  loads  as  are  inhibited  from  criwsing  tUfl| 
bridjfc,  and  stock,  are  not  sntlicicnt  to  compensate  for  running  the  ferry.     Wn  then>- 
foru  submit  the  question  to  your  careful  consideration,  and  respectfully  fi.l. 
cause  the  bridge  regulations  to  be  so  moditied  as  to  permit  any  aud  evei  > 
and  relieve  the  ferry  froiii  duty,  or  that  yon  so  restrict  the  crossing  on  i 
a  reasonable  support  may  be  left  for  the  ferry. 

The  letter  of  Judge  Grant  to  Messrs.  Spencer  &  Bobinson : 

In  reply  to  your  inquiry  I  think  the  United  States  has  committed  a  great  injnstie 
to  the  terry  company  by  the  manner  and  ext<;nt  in  which  the  bridge  across  tbo  island 
is  opened  to  the  imldic  ums.    The  regulations  exclude  only  hay  and  straw  teaniB  and 
stuck  from  its  use,  and  the  ferry  company  is  thus  compelled  to  keep  theit  boats  rua-l 
uing  to  accommodate  this  sm.all  part  of  the  business,  and  it  must  be  done  at  a  loss. 

Tliere  ought  to  be  some  remedy  for  this;  cither  allow  everything  to  go  over  the 
bridge  or  exclude  enough  to  pay  the  ferry  company  for  accommodating  the  public. 

In  the  early  history  of  the  ferry  company,  the  Territory  of  Wisconsin  granted  to  th« 
then  owner,  A.  Le  Cl.iiro,  before  any  town  was  laid  out,  the  exclusive  right  of  the  river«j 
bank  where  the  bridge  stands  on  the  Iowa  aide  in  fee-simple,  and  this  right  in  fee-si nipla 
was  sold  by  Lo  Claire  as  early  as  l^:i5  to  John  Wilson,  aud  it  has  continued  tVom  thatf 
time  until  now  in  the  |>osMession  of  Wilson's  heirs  and  assignees,  the  present  ownei«J 
The  United  States  hits  made  no  compensation  for  this  right.  It  bod  parted  with  tbt 
riparian  right  iu  l&Vi  by  grant  t^i  Le  Claire,  aud  the  owners  have  never  been  paid  fnti 
this  right  by  the  United  .Status,  aud  their  right  to  oompens;kliuu  iu  some  form  is  otili- 
nvutly  just. 

On  May  15, 1873,  the  Chief  of  Ordnance  referred  the  letter  of  Spencer  | 
&  llobin.son  and  inclosnre  to  me  for  report. 

On  .M.ty  19,  1873,  I  returned  to  the  Chief  of  Ordnance  the  foregoin| 
papers,  with  the  following  report : 

I  have  the  honor  to  return  borowith  Messrs.  Spencer  <t  Robinson  s  letter,  with' 
inclosed  letter  respecting  the  Kock  Island  bridge. 

I  believe  all  the  statements  made  in  these  loiters  to  be  true.     The  important  state 
meut  to  the  United  States  is,  however,  that  the  cost  of  running  the  ferry  is  less  than 
tbo  reoeipts  of  the  company,  which  iudicates  that  the  ferry  may  be  closed.    The  diffl^_ 
cnlties  encountered  by  the  company  were  furosueu  ood  fully  discussed  iu  my  report  on 
this  subject  made  to  you  October  1,  l(f72. 

It  is  impossible  that  wide  loads  and  live-stock  shonld  be  allowed  to  cross  the  bridge.j 
The  necessity  for  cxeliidiug  wide  loads  is  apparent.  The  necessity  for  exclnding  live-1 
slock  is  equally  great,  though  not  so  apparent.  Live-stock  is  not  excluded  oulM 
because  it  injures  the  bridge.    A  consideration  of  the  length  aud  uarrownees  of  thJ 
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ilM-iilj;e  to  DsvpDport  will  show  that  live-stock  cauii"i  '"•  ..Inniiii)  to  ibc  brhlgo  with 
ifft.v  to  vi>liicli'8.    The  dungcT  woulil  lie  Ic-sa  on   I  ■   ovmiiie  ami  tho 

_ bridge  to  Kock  Island,  but  luneh  ({reator  nil  the  loiiK  i;;  from  llio  liluad 

to  till!  luttor  brid^ro,  where  the  cara  on  the  iiciir  nud  L-lovatcd  railroiMl-truck  frighten 
uniiiinU,  and  the  danger  of  going  ovt>r  the  bank:)  is  imminent,  It  ia  not  proper  to 
consider  the  propriety  of  closing  the  bridge  to  other  trallic  Mhilft  live ■^f     '"  '^s, 

Iicennae,  on  account  of  the  great  dislanee,  a  small  drove  of  say  a  rloicn  iii  or 

in  ir*  luinut-es,  and  a  drove  of  50,  if  interfered  with  by  the  draw,  would  >■■  >  i- 

bly  ]  of  an  honr,  and  this  closing  might  occur  several  timet  a  day.    Tli  ia 

improper  and  impracticable  that  wide  loads  and  livc-xtockxhould  croM  on  i  .  s; 

;ind  on  this  account  the  maintenance  of  the  ferry  is  of  importance  to  the  Govmuuiout; 
for  without  it  no  crossing  is  provided  for  this  class  of  tnifllc,  and  we  would  be  Harassed 

[I'J  applications  to  admit  auidi  traflic,  and  condemned  for  not  admitting  it,  when  the 
ttjiening  of  the  bridge  has  broken  np  the  ferry  and  prevented  it  from  crossing  else- 

^wbere.  The  mainteniuice  of  the  ferry  is  imporlnut  to  tho  cities  for  this  reiUHm  and 
for  others.  If  it  is  determined  to  restrict  in  any  way  tratllc  across  the  bridges,  I 
only  ri»eommend  that  tho  restrictions  apply  to  the  running  of  hacks  and  omoibnaes 

,  f  ^  pas-scngers,  and  the  hanling  of  freights  between  railrood-Iines.    Snub  a 

1 1  would   bear   hardly  on  none,  and  would,  I   believe,  leave  to  the  ferry 

i-ii  .jiiriinesR  to  eupimrt  it.     IJespucting  the  use  of  tho  wagon-bridge  for  carrying 
liliuad-froights,  I  have  to  state  that  a  great  advantage  to  the  United  States  in  build- 
ing the  bridge  was  that  it  jirovided  a  bridge-crossing  to  all  railroads,  and  thereby  a 
counectiou  between  the  arsenal  railroiid  and  all  the  railroads  that  cross  the  bridges. 
Allowing  the  railroad  companies  to  haul  their  freights  over  the  wagon-bridges  tends 

,  t-  '  them  from  paying  fortheirright  of  way  over  the  railroad-bridges,  and  thus 

\  connect  with  them,  and  must  pay  from  J'i  to  A7  per  car-load  extra  freight 

l»i  .111  i.c.^hts  that  come  by  any  lino  except  the  Chicago,  Hock  Island  and  i'acilic. 

On  Hay  2G,  1873,  tbe  Cbief  of  Ordnance  returned  to  the  Secretary 
of  War  all  tlio  I'orcgoiiif;  |)aper8,  and  rcooiuinendod  tUat  for  the  reasons 
Fetated  the  bridge  regulatioim  be  so  modified  as  to  prohibit  railroad- 
freight  from  being  hauled  over  the  wagon-road  of  the  bridge. 

This  was  approved  by  the  Secretary  of  War,  and  the  Chief  of  Ord- 
nance then  returned  the  papers  to  the  commanding  officer  of  tho  arsenal 
for  his  information,  and  for  the  moditlcation  of  the  regulations  as 
directed. 

On  the  18th  of  June,  1873,  I  returned  the  papers  with  proposed  modi- 
fications of  bridge  regulations,  and  stated  that  the  railroad  companies 
in  Buck  Island  and  Davenport  had  been  notified  of  the  order. 
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IJailro.vl-freights,  inclnding  freights  shipped  to  and  from  points  in  Iowa  over  rail- 
ads  in  Illinois,  and  freights  shippeil  t-o  and  from  points  in  Illinois  over  railroads  ia 
uwu,  an*  not  to  be  hanleil  over  the  wagoii-roads  of  the  bridges  uuless  these  freights 
are  fvr  the  arsenal  or  the  United  Slates. 

On  the  23d  of  June,  the  Chief  of  Ordnance  notified  me  that  the  pro- 
posed modilication  of  bridge  regulations  had  been  approved  by  the  lion. 
Secretary  of  War. 

pn  the  3d  of  December,  1373,  William  R.  Hamilton,  president  Peoria 
and  Rock  Island  Railroa4l  Company,  \vrot«  to  me  and  re<|uested  a  copy 
of  orders  of  the  Secretary  of  VVar  excUidiug  railroad  freights  from  the 
bridge,  and  said  he  thought  the  order  bore  heavUy  and  unjustly  on  the 

3Ad. 

In  reply  to  the  above  letter,  under  date  of  December  6,  1373,  I  wrote 
as  follows  to  Mr,  llamiltou  : 

I  havQ  the  Imttor  to  acknowledge  tho  receipt  of  yonr  letter  of  tbe  3d  instant.    The 

r   '■  ■     '■•'■-  "ir  Departm  •  •  •   '■  - -.d  to  is  as  follows: 

-.  iucludiii'  thi|i|ied  to  and  from   itoiuts   in  Iowa  over 

Lx.-  I  .  nud  Ireighi :  _     ,  ,    ^  Ix)  und  from  points  in  Illinois  over  niilroads 

in  iowa  are  not  to  be  hauled  over  wagou-roods  of  the  bridjjos  uuless  those  freights  are 
ffor  the  arsenal  or  the  United  States." 

The  reasons  for  making  this  regalatina  arc  as  follows:   The   United  States  ba« 
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r '   '  aboat  ooe  millton  dollArs  in  conetrnctinK  tlie  bridf^ea.    The  ouj' 

re  yraB  mainly  to  proviile  a  railroail-cro^sin<;  for  all  railroad*,  mnii 
:      1  :he  arBeoal  railroad  with  all  tlio  roads,  and  t'lu  acta  of  Con'/nvM  rr.  . 
bridge  were  framed  especially  to  eflect  thU — that  is,  to  provide  tb  .  j> 

eroaa  the  bridge  lir  flu-  p.irmeat  of  a  sum  of  money.     Without  t 
give  OS  the  ns'-  '  mtion-liues,  it  would  be  o'  m 

ual  to  trausac:  ;  ;iiie  of  wnr,  or  when  runii: 

now,  ■•   •' '  -iiffer  N'verely  fr<im  i!v 

■inr  '  '>r  me  to  make  a  stix  ' 

the  li  iij;  a  fre*  wajjon-briil;^'   m        ,  „ 

Tondfl  for  (he  trauiiporialiou  of  their  frei|;ht,  the  Governmeui  would  ib»eif  rrmove  or  j 
(liminisli  the  Decesaity  to  the  railroad  companies  for  their  acquirinj  a  ri^bt  of  wayf 
over  the  Iiridjfe,  and  the  Government  would  thereby  deliberately  >'  own  Im- 

I  iKtrtant  olijwl  to  it«  own  great  injury.     In  this  respect  1  think  i  ■(  of  th«| 

I  CJovemuii'  '    ■•   '  ■■'  '■■•••' '. are  identical ;  that  is,  that   ■    "  •-■    ■'  - 

ri>;bt  of  w  "ul.v,  by  constructinj^  a  ^ 

Dtieit,  and  <  uee  by  the  r.iilroatls,  the  < ' 

DO  barm  tu  the  milntads,  and  Icivoti  them  in  the  same  condition  thiit  liioy  were  in  be- 
fore.   At  the  same  time  it  is  mr  ]>cn*onal  wish  to  do  anything  iu  my  power  for  yootl 
L  rood,  not  merely  bec^in.se  it  wonid  give  me  pleaenre,  but  becau.se  your  roa<l  is  on  im-j 
I  porfant  one  to  the  iutcR'sts  of  this  ar<eual,  aud  you  may  be  sure  that  tbi«  will  always 
'  be  done. 

From  the  first  this  rale  bas  caused  some  trouble.    Some  parties  have  [ 
always  tried  to  avoid  the  rule,  and  wonld  unload  cars  on  either  side  of  I 
the  river,  and  wagon  freights  over  to    avoid  paying  freight  charges  f 
■  across  the  bridge.     The  railroad  companies  who  have  not  purchased  a 
r  right  of  way  across  the  bridge  have  boon  taking  a  considerable  portiou 
of  their  freights  acro.s,s  by  the  ferry  rather  than  pay  ciirtoll  acro.^3  the' 
bridge.     During  the  ice-blockade  iu  the  fall  aud  spring,  when  they  could  { 
I  cross  neither  by  ferry  nor  on  the  ice,  they  have  been  urgent  to  haul 
freights  via  the  wagon-road  on  the  bridges,  and  have  sometimes  done 
ao. 

Parties  in  Davenport  have  generally  gone  to  the  coal-yards  in  Bock 
Island  to  purchase  coal,  and  have  wagoned  it  across  the  bridge.    This 
-      "    ':d  to  the  general  shipment  of  coal  to  Kock  Island  by  rail  and  it«  I 
jimeut  by  wagons  across  the  wagon-ro.'wl  on  the  Gdvernmeot  ] 
^Bpoc-i.      The  railroad  conipanj-  complained,  and  some   <  Vrs 

^^pBied  that  tlie  iis4*  of  the  bridge  by  others  interfered  with  ,si- 

Bem,  and  it  !>ed. 

Tbese  coui:  iierests  respecting  the  use  of  the  bridge  make  it  a  ' 

■aoaroeof  anuuyaiice,  aud  require  the  commanding  officer  of  tiie  wnteokl 
I  U>  assume  an  uuplea.'^nt  re.spousibility. 

I     The  following  act  of  Congress  and  papers  relating  thereto  hare  a  direct 
'  beaiing  upon  much  of  the  foreg«>ing  matter : 

In  1872  Congre-ss  jj.ossed  an  act  to  grant  a  right  of  way  to  the  Daven- 1 
port  and  Saint  Paul  Kailroatl  Company  acro.ss  the  bridge  between  the  * 
I  island  and  Davenport  and  the  right  to  build  another  bridge  from  the 
'  island  to  Kock  Island  City. 

The  pro|K>sed  site  of  the  new  bridge  aud  line  of  railroad  on  the  island  ' 
are  ^"  !i  the  map  on  Plate  VI.  | 

T;  .    has  never  l»een  built ;  but  the  papers  in  the  case  are  inter- 

^CBtiag,  because  they  involve  the  question  of  i"  'of  the  United  ' 

IfitateB  to  grant  s  right  of  way  to  r;iilro:-i<l  coin  -ross  the  wliole  ( 

lof  tlie  Rock  Island  bi  ed 

['States  baf;  in  tbr  mn'  I 

I    Oa  th>  fur 

r remarks  •  „  ^  .      ;        cor 

•  iveuport  and  Saint  Paul  Uaitroad  Company,  to  the  Secretary 


Thir  Uare^pairt  and  9*iat  Paol  Railro»4  CoaxMUty,  ooe  of  tlw  woUm  0<WiB«c41«M 
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l»t  tli«  PcntiMj'Jvatila  Cfnlnil  l{«ilr<'ail,  now  built,  iin<l  oi-ntipyinR  110  rniW^  iiiirtliwcst 

I'm!!  licri',  with  eastoin  couiiectiuii  via  Pioria,  liiis  alie.'nly  or  muMi  will  iii:ik(>  ii  Inrrnnl 

ilication  lor  a  joint  nw  of  tlio  Govointiient  r:iilroail-briil;;«  and  ri;jlit  of  way  arrum 

iip  lower  end  of  thi'  ixlaiiil,  below  tlio  jirescnt  contenijilatKl  track  of  tliu  Cbicaso,  Kook 

Island  and  Pucilic  Hailruad,  diverging  from  thul  truck  ii  Hliori  discanoc  rast,  of  tti« 

pest  bank  cif  Rock  Inland,  and  riinuiiip  wmtliwe^ferly,  cro8.Hli|;i  flio  hIoujiU  about  200 

Cect  below  the  wagou-brid^je  to  tlie  inland,  and  thus  cnnnixlin'^  with  lUiiir  ('aatririi 

lly.     1  write  at   thi<  n-ijufst  of  Hon.  lieori;»  H.   Frmicb,  pri-siiliMit.  b»ini»  a  dirootor 

•lid  one  of  the  <;xwiir.ivi?  coiuniiltce  of  the  U:iV<niiort  and  Elliot  Paul  Radrond  mvmdf, 

fc  think  that  wc  ciui  tiliow  cnuchiMvtdy  that  the  iuti  lui  tn  of  tin.'  ijovi'i'iiiuiiit  will  not 

I  )>rejuilict!d  by  siicli  a  K^aut.    If  tbtiie  biui  br'cn  any  action  bud  by  yoii  or  your  Do- 

PpaituieiJt  toucliing  thin  niutt^-T,  and  of  such  u  cli.iructi'r  us  lo  all'c<'t  thu  pl.iiin  nf  ihn 

ciimjiany  aa  bertin  dutailud,  I  ribonld  be  jde^ajU)!  to  Inar  Itoui  you  on  the  BiilJ.».t. 

This  paper  was  returned  witli  the  following  iridorseuii'iit : 

K<«|>ectfnllr  returned   to  the  Chief   of  Ordonnoe,    TUb  rJKht  of  wiiy  over  tho 

I'     1    I  >r,t!  1.,:,!....  tisked  for  in  this  Utter  is  alreiiily  guaranle<sl  liy  fbn  iwvvrnl  ants  of 

.;  the  constinelion  of  llic  bridge,  and  also  by  a  ;:naraiileo  );ivoa 

.  Island  anil  Pacific  Railroad  Con)|>any,  (Heepa>;eH°,^5:lan<l  °J.~>I  iviiort 

of  Child  of  Ku[;ineerM,  loTO.)     Peruiiwiion  to  coEistrnet  u  now  brid;;«  from  the  anoiial  ou 

Rock  Ihland  to  the  Illinniit  shoro  and  mIho  a  truck  on  the  iKland  of  Rock  ImIhiuI  would 

defeat  the  princi|ial  advautuj^e  uiaintaiued  for  the  United  States   ui   all  le(;ialutioa 

touebliiK  the  Rock  Inland  bridije.     fiieat  trouble  and  a  larjje  exiienditnre  of  iiiou«y 

h  tvi.  Iioiin  incurred  by  the  Unilud  Sutes  lo  provide  a  brid(;o  at  Ri>ck  Inland.     This 

■••  was  intended  to  carry  all  niilroads  desiring  to  croAs  the  river  at  that  point,  i*nd 

iiii^  prevent  the  building  of  more  biidgcM  to  the  iwland  and  tracks  acrn.sst  it.     It  is 

vvry  iuijiort^nt  to  the  inturcNts  of  the  L'nitiul  States  that  thia  point  ahonld  be  maia- 

laiued.     1  aui  aware  that  on  account  of  a  claimed  nucertainty  in  the  su^Ih  above  referred 

lo.  the  Chicago,  Roek  Island  and  Pacih'c  Railn>ad  Company  claims  to  own  and  control 

I  bat  pari  of  the  Rock  Island  bridge  which  in  between  the  island  and  the  Illinois  shore, 
and  al.so  the  track  aciuM  the  island  :  iiliio,  that  nnikiu;;  this  claim,  the  same  company 
now  ici'iiNc&  to  permit  the  otherrailroud  company  (the  Davenport  and  St.  Paul)  to  crqiis 
over  the  part  of  the  bridge  they  claim  to  own.  Tho  Davenport  and  St.  Paul  Railroad 
Coiupauy  therefore  seeka  for  iieruiiiiiJun  to  build  a  new  bridge  touuda  track  across  the 
inland, 

A  bill  (H.  R.  I(i72)  granting  this  privilege  jiassed  the  House  of  Repreiwntativea  on 
l.lth  inst.  It  is  detiired  that  this  lull  shoold  be  submitted  to  the  War  Department 
before  being  acted  on  in  the  Senate. 

Ill  considering  this  bill  I  think  it  very  important  that  it  should  be  pornmnently 

nettled  now  whether  the  V'niled  St-Httv"  owns  the  whole  bridge,  and  whether  the  War 

LDcpTkrtmeiit  has  now  authority  to  grant  a  right  of  way  to  the  Davenport  and  St.  PunI 

"[allioad  Company  over  the  whole  Ruck  Inland  bridge  from  the  Illinois  lo  thj  Iowa 

liore. 

It  is  nij  own  opinion   that  the  8eveT.il  nets  of  Congrees  on  this  subject  certainly 

_^1v«i  tbi*  aiifhority  to  the  Wiir  Deparlmont,  or  to  the  Uuited  States,  and  it  is  evident 

Ibat  fcueh  was  the  intention  of  Congress.     If  this  is  so,  then  the  bill  now  in  Congress, 

pfwrri-d  lo  above,  is  an  nnueceissftiy  one  if,  as  I  am  informed  by  the  president  of  tho 

)aveiiport  and  St.  Paul  Railmad  Company,  he  wonld  ]iroler  a  rij»ht  of  way  over  the 

'nek  Island  bridge  (iiuw  ueaily  completed)  to  building  a  new  bridge,  ou  uocoiiut  of 

lud  greatexpense  which  must  attend  the  latter  plan. 

S'r  IS  highly  iiniHii taut,  not  ho  much  from  the  injnrv  that  this  particular 

:.  .^      .  uild  inflict  upon  the  naliouul  armory  and  arsenal  at  Ruck  Island,  as  uu  uc- 

nuiil  of  the  following  rensou.s  : 

Tilt'  Davenport  i>nd  St.  Paul  Ilailroud  Company  have  applied  to  the  Chicago,  Rock 
laland  and  Paeilie  Railroad  Company  for  a  right  of  way  over  the  Rock  Island  bridge,  ivi 
nn»«'iiiplaled  in  the  acts  of  (Congress  on  this  subject.    This  right  of  way  has  been  re- 
1  the  Chicago,  Ruck  Island  and  Pacific  Rallro.'id  Company  state  th'it  they  can, 
:    Vent  the  Davcnpoit  a'jd  St.  Paul  Company  from  running  ovrr  that  (i  irt  of 

II  .  ^  l>etween  the  islanil  and  the  Illinois  shore,  and  the  track  across  the  laland, 
](',  (111  iiceount  of  this  refusal,  Congi'e.-M  now  pas-ses  a  bill  authorizing  the  building  of  :v 
iii'W  I  nidge  and  track,  it  seems  to  give  up  the  ownership  and  cuutnd  of  one  part  of  the 

■'■'.  Kland  bridge,  a  matter  of  the  highest  Impoitance  to  ordnance  intei  -k 

<1.  and  one  upon  which  sornnch  legislalioa  and  money  haveuliea'ly  Ite  i|, 

'  lis  the  door  to  the  building  of  other  railiond.s  and  bridgc-i   ■n  .n.a  upon 

!i  would  be  highly  di'sti  iieti\o  to  the  important  plans  of  the  Ooveril- 

.  ,    ice.     1  would  lespcctfclly  suggest  that  a  leg,il  decision  be  obtained  a* 

M«i   wbeilier  »>unicient  aiithonty  to  grant  lo  ruilroiuls  u  right  of  way  over  tho  Rouk 
|X*land  bridge  is  now  invest^'d  in  the  War  Department  or  in  the  IJnii^'d  Klut.e,<i ;  and  if 
it  in  not,  then  that  additioniil  legislation  be  requested  from  Congress  giving  this  an- 
Ihoiily, 
L  1{>   ORD 
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On  the  ISth  of  April,  1S72, 1  wrote  to  tbe  Chief  of  Orduance  as  fol- 
lows: 

After  I  left  the  Ortliiaiice  Office,  on  the  9th  in^t.,  I  wcut  tn  toe  the  Attorney-General,  I 
nu<]  Mr.  MrNally  went  vrith  me,     I  rxpluineil  fully  to  the  Attorneiy-lrenrrnl  tny  views  I 
reliitivi^  to  the  Itock   Uland  hiiiige,  the   nlijeclioiis  to  the  |)a»fnKe  of  thu   HuUMt   hill 
Krautin)!:  the  ]>rivile|;R  to  Uiiild  a  new  hriil{{n,  nml  the  iniporlanc-e  nf  having  a  decisioD 
now;  that  the  L'niteil  >Stat«.s  iloes  uwn  the  whole   Koek   Island  hiidge  and  can  give  a  J 
rif;ht  of  wuy  over  it  to  all  rnilrood  oiinpaiiies  that  will  comply  with  the  lans;  and  I 
that  the  United  States  hnn  power,  uh  eunteniplaled  in  the  laws  of  Cougres/i.  to  ounfioe  | 
all  railrondn  to  the  KocU  Island  hridj;e,  and  to  prevent  them  from  hrunuhiog  out  orer 
the  iidand,  Ihcrehy  defentin-;  the  phuiM  of  the  (iovernment  at  this  place, 

Jlr.  WilliuinH  intimated  that  he  npreed  with  me,  lint  mid  that  the  Iv  -  •  r^j 
St.  F'anl  Railroad  Company  were  to  roinc  hefore  him  in  a  lew  days  and  ai  use. 

I  requested  Mr,  McNully  to  talk  with  you  ahonl  it. and  thought  it  impi n: .  ^t  we 

should  have  an  agent  to  represent  nn  at  the  same  time.nnd  that  .Mr,  iJe  Caindry  woold  | 
he  a  good  person  to  do  it.     I  have  had  u  lonj;  talk  with  the  jiresident  of  the  Daven- 
port and  St.  Paul  Railroad  Company  since  I  cnine  home,  and  his  company  will  umko  »| 
great  eflort  to  get  their  hill  passed. 

if  they  smceed   it  will  do  cs  much  barm,  and   I  think  the  subject  of  importance,' 
Dot  so  mueh  becnnse  if  tbe  hill  is  pu-'sed  the  United  .Slates  thereby  nives  up  a  larKO 
Rinnnnt  of  property,  as  becanse  we  thereby  relinqniih  what  was  fought  for  vo  faith- 
fully through  several  years  of  le;;islation  and  w  ork  by  the  Kock  Inland  ooinmi8»ioni«r«,  I 
vij:,*1he  ronlinement  of  all  railroads  to  one  line,  ami  the  preservation  of  the  ialniul  for  | 
the  purposes  for  whii-h  it  has  been  set  aside  by  the  United  .States,    I  am  perfectly  sat- 
isficil  now  that  the  intention  of  Congress,  and  of  all  concerned  in  the  franiinj;  of  the 
laws,  was  what  I  stated  it  to  be,  (in  my  indorsement  on  a  letter  from  Mr.  Parker,  attor- 
ney of  tlie  Davenport  and  St.  Paul  Railroad  Company,  referred  to  you  by  the  Secretary 
of  War.  and  by  ynn  referred  to  nie  whilu  I  was  iu  Washinj^ton,)  and  that  the  Chicago, 
Kock  Island  and  Pacific  Railroad  Company  so  understood  it  at  the  time,  viz,  that  tho 
Uniletl  States  should  own  the  whole  bridjje  and  have  the  power  to  give  a  right  of  wi»y 
to  all  railroads  over  the  bridge  if  the  railroad  companies  comply  with  the  laws.    To  | 
show  the  ivisitioo  that  the  Chicago,  Rook  Island  and  Pacific  Railroad  Company  now 
occupy,  I  inclose  herew  ith  a  cojiy  of  a  letter  from  the  superintendent  of  the  compaoy 
to  the  president  of  the  Davenjiorf  and  St,  Panl  Railroad  (Jompany. 

If  the  Chicago,  Rock  Island  iuid  Pacilic  Railroa<I  Conipunycan  maintain  its  poaitiou, 
it  will  give  them  a  valuable  uionop<dy  of  freights  between  the  West  and  East,  luid  I 
have  nodonbt  that  the  company  will  make  a  strung  eH'ort  to  maintain  it. 

CiurTER  288.— Approved  June  4, 1872, — (Volume  17,  page  220,) 
AS  ACT  jTiutiDg  to  the  Pavenport  and  S*int  Pnol  Railnxul  Company  Ibe  right  of  w»y. 

That  the  Davenport  and  St.  Panl  Railroad  Company,  a  corporation  e.\isting  nnder 
the  laws  of  the  .State  of  Iowa,  be,  and  is  hereby,  anthorir.ed,  upon  tho  pnyinent  of  one 
thiiil  of  the  cost  of  the  bridge  over  tho  main  channel  of  the  Misaissinpi  River  at  Rock 
Island,  and  shall  also  I>e  liable  for  and  pay  one-third  of  the  cost  of  keeping  the  8am« 
in  repair,  to  pass  the  cars  of  the  said  Daveuport  and  St.  Paul  Railroad  Company  over 
said  bridge,  with  the  Siioie  right-s  and  privileges,  and  subject  to  tbe  same  re«triction«, 
that  are  or  may  l>o  exercised  or  enjoyed  by  any  other  railroad  company. 

SiXTiris  2.  That  upon  the  payment  into  the  Treasury  of  tho  United  Statea  of  one 
half  of  the  money  nferred  to  in  section  one  of  this  act.  and  the  payment  to  the  Chi- 
cago, Rock  Island  and  Pacific  Railroad  Company  of  the  renniining  half  of  said  sam  of 
money,  siiid  Davenport  and  St.  Paul  Railroad  Company  shall  l>e  anthori7,ed  to  conatnict 
and  maintain  its  own  track  and  bridge  from  the  east  end  of  tho  bridge  first  altove 
nienlioued  to  the  city  of  Rock  Island,  in  tho  State  of  Illinois:  I'roridtd,  ho^etrrr.  That 
the  same  shall  be  done  without  any  expense  to  tho  Governmout  of  tbe  U  u-a, 

Mai  nniler  the  direction,  and  shall  continue  under  tho  control,  of  the  Seci  \  At. 

Srction  X  That   in  case  any  railrosul  companies  authorirx^d  by  law  •  -nd 

Government  bridge  cannot  agree  upon  n  time-table  to  control  the  ruir  l■^lr 

respective  trains  tbere<)n,  the  Si-cretary  of  War  shall  determine  tho  quesi  i,>r- 

ence,  .ind  lis  the  time  for  the  truius:  Pmcultii,  That  the  |>olnt  where  said  bridge  nliall 
strike  the  Illinois  shore  shall  not  he  more  than  two  hundrc<l  feet  from  the  present 
Government  wagon  bridge:  And  prorided  u/mi,  That  si>id  track  and  bridge  shall  be 
completed  within  two  years  from  the  pa<«age  of  this  aot.     .\nd  when  complete<l,  any 


other  railroad  e..' •■'•  .ir  eompnuies  shall  he  pcr!uitt<Ml 

8<>cretary  uf  \\  their  trains  of  cars  over  last 

'  iipproaehes  tu>  :  )iaying  to  the  parties  then  in 

mhnre  of  the  c<  ,  and  of  kee|>iug   thu  imuio  iu  repuir.  AHd  fir:' 

'  That  nothing  •  •  this  act  shall  be  so  eonstrnnl  as  to  interfere  « 


or  claim  of  the  t  iiin-d  states  to  contxT'l  so  much  of  tho  original  line  ot  t>iiii 
located  east  of  tbe  main  channel  of  the  .M:<iMvsippi  River. 


of  (he 
Msk  antl 

iit<nata 

(T, 

4ht 
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Section  •!.  Tlint.  tbe  Dnvenport  and  St.  Paul  Rnilroail  Company  sbull  have  tliorijjht 
to  tiso  tbe  upproaches  to  siiiil  l)ti(lj;o;  ami  in  ciis<-  tli«  partien  lierMto  cnnmit  agree  upon 
the  terms  for  using  naid  approacliei^  to  «iiU  hridge,  then,  ftnd  iy  that  case,  flm  same 
shall  Ikj  Uxofl  hy  the  Secretary  of  War,  npun  aacb  terms  and  in  ancb  manner  aa  he  may 
deeiu  jUHt  and  proper. 

An  important  poiut  in  reftfird  to  this  bill  ha.s  been  omitted  in  the  dis- 
eas-siou  of  tlie  subject,  and  is  contained  in  the  indorsement  on  the  appli- 
cation of  the  lioek  Island  Ferry  Company  for  relief  from  injury  to  their 
business  done  by  the  United  States  in  making  the  Kock  Island  bridge  a 
highway,  and  in  a  letter  to  the  president  of  the  I'eoria  and  Kock  Island 
K»ilroad  Company.  It  is  the  advantage,  and  even  nece.ssity,  to  the 
United  States^  of  getting  all  railroad  comytauies  to  procure  a  right  of 
way  across  the  whole  bridge,  in  order  that  the  arsenal  railroad  trjick,  in 
connecting  with  the  one  railroad  acro.ss  the  island,  may  thereby  con- 
nect with  all  the  railroads.  It  is  impracticable  for  the  United  States  to 
connect  with  the  various  railroads  coining  to  the  adjacent  cities  in  any 
other  way. 

The  bridge  referred  to  in  the  preceding  act  has  uot  been  built,  and 
the  right  of  way  referred  to  has  not  been  actiuiretl, 

CORKKSrONDENCE  RELATIKO  TO  THE  REMOVAL  OF  THE  CHICAGO, 
ROOK  ISLAND  AND  PACIFIC  RAILROAD  COMPANY'S  OLD  BRIDGES, 
EMBANKMENTS,  AND  RAILROAD  TRACK  ACROSS  THE  RIVER  AND 
ISLAND,  AND  ACTION  TAKEN  BY  CONGRESS  AND  THE  "WAR  DEPART- 
JtENT   RESPECTING   THE   SAME. 


This  subject  also  embraces  some  correspondence  and  action  taken  by 
Congress  and  the  War  Department  in  regard  to  leaving  in  the  river  tlie 
north  pier  of  tbe  bridge  across  the  main  channel  as  a  protection  for 
river  levees  and  steamboat-landings  of  the  city  of  Davenport. 

On  the  21st  of  February,  ISTli,  I  wrote  to  the^Chief  of  Ordnance  as 
follows : 

The  order  of  tho  Secretary  of  War,  dated  Jnly  8, 18t'9,  transferring  the  iliarKe  of  the 
construction  of  Rock  Inland  hridgo  from  the  Ordnance  to  the  Engineer  Department, 
„.-.i  ..i  II,.  niRQtiou  of  the  work  of  removing  tho  ohl  railroad  tracl{  from  the  grounds  of 
I  !.     I  ret<)iectfnlly  request  that  I  may  be  informed  whether  it  remains  the 

ir  '  commanding  ofhcer  of  this  arsenal  to  see  that  tho  railroad  company's  gnar- 

nutee  ami  the  acts  of  Congress  respecting  this  part  of  the  work  are  complie<l  with.  If 
the  railrnml  company  is  to  remove  the  embankments  of  its  old  ro.id-hed  on  tbe  island, 
there  are  many  and  important  reasons  why  the  work  shouUl  be  under  the  charge  of 
the  comuianding  officer  of  this  arsenal. 

The  earth  for  the  embankfuonts  was  taken  principally  from  the  grounds  of  the  arse- 
nal in  the  vicinity  of  the  railroad-track,  and  a  portion  of  it  should  be  returned  to  the 
places  from  which  it  was  taken.  A  |>urtion  of  it  is  also  required  in  the  construction 
of  the  new  arsenal-railroad  track,  the  avenues,  and  other  improvements  at  the  west 
end  of  the  island. 

I  shoulil  like  to  arrange  with  the  railroad  cximpany  terms  favorable  to  the  Ordnance 
Department  for  our  ninlual  aKsistauco  in  tho  porforniance  of  tho  work. 

]f  I  am  in  charge  of  this  work,  1  respectfully  request  that  I  may  be  informed  whether 
tho  UnitC'd  States  can  re^iuiro  the  railroa<l  company  to  remove  tbe  road-bed  and  em- 
bnnkuients  of  its  old  track  across  the  island.  The  act  of  Congress,  dated  .Inly  20, 
lH<j.':<.  directing  tho  construction  of  the  Kock  Island  bridge,  says  "that  tbe  railroad 
companv  shall  remove  their  railroad  (riicA-  from  its  present  location  on  tbe  island  of 
Rock  Islind.'' 

Tbe  guarantee,  signed  by  ,1.  M.  Schofiold,  Secretary  of  War,  and  John  F.  Tracy,  pres- 
ident of  the  Chicago,  Rock  Island  and  Pacific  Railroad  Company,  says  "  said  company 
agrees  to  relocate  tbe  track  across  said  island."  I  believe  that  railroad  companies 
tt^hnlcnlly  designate  a  railroad-track  to  ho  what  is  laid  on  a  road-bed.  It  is  my  opin- 
ion, however,  that  the  railroad  company  understands  that  it  is  to  remove  the  road-bed, 
but  the  removal  of  some  of  tho  embankments  will  he  expensive,  and  I  would  like  to 
know  the  intention  of  the  law,  and  whether  we  have  the  power  to  compel  them  to 
lenjove  tbe  embankments,  before  acting  in  the  matter.     I  have  to  state  in  this  conneo 
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tiou  that  tlio  acts  of  CoiiKreHS  and  frnarantee  referred  to  above  describe  the  new  rail- 
road-track across  the  iiihiiid  as  bein)^  a  part  of  tbe  Rock  laland  bridge,  and,  therefore, 
I  uDdrrgrand  the  obarge  of  its  constnictioa  is  turned  over  to  the  Engineer  Department. 
I  consider  it  my  duty,  however,  to  ])rotnot«  the  interests  of  this  arsenal  as  maoh  as  I 
can  by  requests  to  the  eii,;iiieur  olliuer  in  charge  of  the  work  rospeoting  the  character 
of  that  part  of  tbe  work  that  is  on  tbe  island. 

A  copy  of  this  letter  is  f  nrnishtrd  to  Colonel  Macomb,  tbe  engineer  officer  in  charge 
of  tbe  work.  I  also  inclose  for  your  inforinatiuu  a  copy  of  a  letter  written  by  me  to 
Colonel  Macomb. 

The  following  letter,  which  is  the  letter  inclosed  to  the  Chief  of  Ord- 
nance referred  to  above,  iinticipates  many  qnestions  respecting  the  own- 
ership of  the  bridge,  ri^^ht  of  way  across  it,  &e.,  that  have  arisen  since 
it  was  written,  and  gives  views  respecting  the  same  held  at  the  early 
date  of  the  letter. 

No  answer. to  the  letter  was  received,  and  no  decision  of  the  qnestions 
arising  from  the  wording  of  the  acts  of  Congress  and  guarantee  has 
ever  been  obtained,  and  I  have  not  been  able  to  ascertain  whether  any 
plan  for  the  new  railroad-enibankuient  on  the  island  and  railroad  bridge 
across  the  south  channel  was  agreed  upon  between  the  railroad  com- 
pany and  the  United  States,  as  required  in  the  acts  and  guarantee. 

Rock  Island  Aksk.nal,  Ills., 

I'tbruary  2M,  1872. 
Col.  .1.  N.  MACOMii.  U.  S.  Eu«'r, 

111  Charge  of  Conatruvtiou  of  liuck  Inland  Bridge,  <fT., 

liock  Island,  Ilia.: 

Sir:  I  respectfully  ask  for  your  views  and  for  iuforuiution  respecting  certain  mat- 
ters pertaiuing  to  the  construction  of  the  Rock  Island  bridge  under  your  charge.  The 
several  acts  of  Conpress  authorizing  and  directing  the  constrnctiou  of  the  Rock  Island 
liri<lgc,  and  the  f;niiraiit*-(t  by  the  C'bi(;ago,  Hock  Island  and  Pacific  Railroad  Company 
to  fultill  the  condiiions  of  those  acts,  describe  the  Rock  Island  bridge  to  be  "a  bridge 
to  conned  the  island  of  Rock  Island  with  the  cities  of  Utvenport  and  Rock  Island," 
and  (in  some  places)  "the  railroad  on  and  across  said  island  of  Rock  Island."  This 
description  of"  the  l>ridge"  is  maintained  parti<Milarly  in  the  guarantee,  and  whenever 
cither  portion  of  the  bridge  is  mentioned,  it  is  <le.scribed  '•  as  that  part  of  said  bridge 
to  connect,"  Ac. 

These  acts  of  Congress,  and  the  gnaiantcc  also,  rciiuire  that  the  Chicago,  Rock  Island 
and  l'a<ulic  Railroad  C»ni])!iiiy  shall  build  that  part  of  said  bridge  which  is  to  connect 
tbe  island  with  the  city  of  Rock  Island  and  the  railroai  across  the  island,  bnt  provide 
tliat  tlie  ownership  of  said  bridge  shall  remain  in  the  United  States;  and  require,  fur- 
ther, that  the  ra  Iroad  company  shall  forever  bear  half  the  cost  of  maintaining  said 
bridge. 

It  appears  to  me,  after  cavcful  study,  that  the  acts  of  Congress  and  guarantee  referred 
to  bear  the  construction  that  the  ownership  of  that  pan  of  the  Ijridgo  which  is  to 
connect.  thci.slaii<l  with  the  city  of  Rock  Island,  and  also  tbe  track  across  the  island,  is  to 
remain  in  tbe  United  States,  ami  that  this  part  of  the  bridge  (as  well  as  thiit  part  over 
the  main  channel)  is  to  be  maintained  by  the  Uiuted  States,  aiul  that  half  the  coat  of 
such  maintenance  is  to  be  borne  by  the  I'niled  Statis. 

I  think  int<'re«ts  important  to  this  arsenal  are  involved  in  this  question,  and  I 
respectfully  ask  your  views  respecting  it ;  that  is,  is  it  intemled  that  the  United  States 
sinill  own  the  wliole  bridge,  (including  tlie  pari  built  by  the  railroad  company,)  and 
maintain  and  keep  in  repair  the  whole  bridge,  the  railroad  company  paying  one-lialf 
the  cost  of  the  same  '  I  am  incline<l  to  believe  that  such  is  the  intention  of  the  acts  of 
Congress,  because  a  ])articular  reason  why  the  Oovernment  iutere.st<;d  itself  in  the 
bnihiiiig  of  the  bridge  was  that  a  means  of  transit  acro.s8  the  river  might  be  proviilod 
fm-  all  railroads  desiions  of  crossing  the  river  at  this  point,  (in  such  a  way  as  to  inflict 
the  least  possible  injury  to  this  arseual,)  atid  therefore  prevent  application  to  Congress 
from  otiK'r  railroad  companies  lo  cro.ss  or  come  upon  the  island. 

If  the  United  States  does  not  now  own  and  control  the  whole  bridge,  then  the  Gov- 
ernment cannot  provide  for  tlie  p:issage  of  other  railroads  over  the  bridge. 

This  was,  I  believe,  (jeueial  Rodman's  idea  when  be  planned  the  new  routfl  and 
briilge,  au<l  it  is  a  matter  of  muidi  importance  to  this  arsenal.  The  acts  of  Congress 
and  the  guarantee  further  provide  that  '•  the  bridge  shall  be  built  npon  a  plan  to  be 
agreed  upon  by  the  Secretary  of  War  and  the  railroad  company." 

If  a  plan  for  the  part  of  tlie  bridge  to  connect  the  island  with  Rock  Island,  and  for 
the  construction  of  the  embankment  across  tbe  island,  has  been  agreed  upon,  and  if 
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ruriiUb  me  with  a  copj-  of  tliu  jilan.  I  will  bo  greatly  obligpxl  to  you  for  it.     It 
roiilil  be  uf  UHe  to  n>e  in  deviiiiiii;  [ilikiis  for  the  new  uritviml  tiwiiob,  aveuues,  fences, 

ml  o«i"'  iM...i..v ots  at  tbe  west  eud  of  tlie  islanil. 

If  I  must  maintain  the  bridge,  and  bear  a  portion  of  thn  roHt  of  tbe 

naiiii'  i.'i  uloptiul  is  of  itnportunoe,  im  1  BnppoHe  the  care  of  tbe  bridge 

rill  uvdiiliiiitly  tlevolre  upon  the  Ordnance  Department,  and  npou  the  eoiuuandiug 
Mlicer  of  thin  anu^nal. 

If  a  plun  wii-  I  alioiild  snppoae  it  would  have  been  done  nnder  the 

Klminisl  ration  -  .  i:n. 

I  cannot  tlnd  ;....^  ,  a  ax  dou^  about  it  before  the  work  was  turned  ovor  to 

Sviieral  Warren  by  (Jeneral  Uodinan. 

I  have  felt  uiuch  hetiitution  alMiut  writing  to  you  on  thifi  snbjcot,  and  I  hope  yon  will 
understand  that  I  have  done  i«o  only  becan«e  I  feel  that  ordnniion  interrgta  at  this  placo 
ro  much  concerned  in  what  1  have  written,  and  I  wish  to  do  anything  in  uiy  power 
'  promote  those  iuterestu. 
1  iuclow!  a  copy  of  a  letter  to  the  Chief  of  Ordnance. 

Til" 1   III-1   VIM- riiiii-clfullv,  your  obt.  scrvt., 

D.  W.  FLAGLER. 
Ca}it.  of  Urdnanee,  Comilg. 

On  the  21st  of  December,  1872,  I  wrote  to  the  Chief  of  Ordaauce  as 
"lows : 

Refuninff  to  my  letter  to  you,  dated  February  21, 187i,  rcspectinj;  the  removal  of  the 
old  railroad-bridges  to  and  the  old  railroail-traek  across  this  arsanal,  and  inolosinji  a 
ropy  of  a  lett-er  on  the  same  subject  to  Colonel  Macomb,  the  otiicer  in  charge  of  the 
ooiistruttion  of  the  new  bridjjo,  1  have  the  honor  to  state  that  the  Chicago,  Ri>ck 
Island  and  Pacific  liuilrnad  Company  are  now  removing  their  old  bridge.i,  and  I 
reHjaHafully  requeot  a  reply  to  so  much  of  the  letter  as  relates  to  my  duties  in  attending 
to  the  work,  and  seeing  that  the  railroad  company's  contract  is  comiilied  with. 

If  it  is  decided  that  the  order  of  the  Secretary  of  War,  dated  .luly  8,  lc'09|  does  not 
leave  this  work  in  the  charge  of  the  commaudin<;  otiicer  of  this  arsenal,  for  reasons 
stated  in  my  letter,  I  respectfully  rei|ueBt  that,  if  practicable,  so  much  of  the  work  aa 
Tulati'S  to  the  removal  of  the  embankment  and  abutments  on  the  island  and  the  pier* 
!i  ;lio.  water-power  Inil-race  (that  is,  of  the  bridge  to  the  Illinois  shore)  be  turned 
u'.  (.1  to  the  couimnndiug  otUcer  of  this  arsenal. 

I  Indicvo  there  are  uo  interests  involvej  in  this  jiart  of  the  work  except  thoM 
belonging  to  this  araeuul,  and  the  removal  of  the  obstructions  in  the  water-power  tail- 
race  is  very  important.  1  cannot  learn  that  there  is  at  present  any  intention  of  remov- 
ing the  enibankiuout  extending  out  into  tbe  t.ail-race  from  tlie  Illinois  shore,  and  that 
'  '  '  lit,  in  couuectiou  wiih  the  embankments  of  the  new  railroad-bridge,  formg 
I ble  ubstiurtion  to  the  tail-race.     I  ifuderscaml  that  it  is  not  tlio  intention 

^:.  ...'   load  eoiiipany  to  remove  the  embaukmentou  the  island, and  I  do  not  reooiu- 

mend  that  any  eO'ort  be  made  to  compel  them  to  do  so. 

I  think  the  intt^rests  of  the  arsenal  will  be  best  preserved  if  the  Ordnance  Depart- 
ment levels  the  embankment  aud  uses  it  in  the  future  improvements  of  the  arsenal.  I 
liavo  not  obtJiined  any  replies  to  my  inquiries  on  these  subjects,  made  to  Colonel 
Macomb,  in  the  letter  referred  to  herein. 

On   the  3il  of  January,  1873,  the  Chief  of  Ordnance  retnracd  the 

bove  letter,  with  a  copy  of  tlie  order  of  the  Secretary  of  War,  datetl 

uly  8,  1SG'.>,  and  the  foilowinK  indorsement,  and  stated  tliat  by  the 

rtler  it  would  be  seen  that  only  the  con.struction  of  the  bridge  atid  the 

'ftpproaehes  thereto  wa.s  transferred  to  tUe  Engineer  Department: 

OlIDXAXCE  OKFICE,  WAII   DEPAItTME.VT, 

Wimhinijlon,  Jitnunvy  3,  1873. 
RpsiMjctfully  retumeil  to  the  conimanding  oftlccr  of  Rock  Island  arsenal,  with  a  copy 
of  Ih"  order  of  the  Secretiiry  of  War,  dated  July  H,  InOn,  by  which  it  will  be  seen  that 
only  the  construction  uf  the  bridge  and  the  approaches  thereto  was  transferred  to  the 

}■■■■■'■ -  IVpartment.    The  removal  of  old  tracks,  bridges,  and  all  the  other  things 

III  the  railroad  coinpiiiiy's  agreement,  remains  under  control  of  the  Ord- 
i' irtnient.  and  you  are  chargul  with  ihe  execution  aud  control  of  the  same. 
hy  ordor  uf  tbe  Chief  of  Onliiaucc. 

8.  V.  BEN'fiT, 

Mujur  of  Urdnnnce. 

On  the  Gth  of  Jannary,  1873,  aopy  of  the  foregoing  indorsement  was 
fiiruiivhed  to  Colonel  Macomb. 
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Oil  the  2(1  of  May,  1873, 1  addrfssed  Ihe  folio wiii};  letter  to  Hon.  Ill 
Riddle,  vice-i>residcut  of  tLe  Chicago,  Rock  Ishind  and  Piicittc  Railroad 
Company : 

Rock  l8t,;>.KD  Aiesenal,  ifai/  3, 1873^ 

Sir  :  The  contract  between  the  jtresideut  of  your  company  and  the  Secretary  of  Wa 
requires  that  the  piers  of  the  old  ruilroad-bridge  across  the  river  at  this  place  Bfaall  b 
removed  within  six  months  after  the  time  that  the  new  Ruck  Island  liridjje  is  comi^ 

rletcd  and  ready  for  ubo  by  your  coinpauy.    As  you  are  aware,  tliis  liaa  not  been  done.1 
know  some  of  the  causes  of  delay  in  the  coiupletiou  of  the  n-ork,  but  as  I  am  reqaire<d 
to  attend  to  the  execution  of  that  contract,  I  deem  it  uiy  duty  to  report  to  the  Secretary 
of  War  the  cooditiou  of  the  work  aud,  as  far  as  I  am  able,  the  causes  of  the  delay  iuj 
its  completion. 

I  will  be,  therefore,  greatly  obliged  to  yon  if  yon  will  give  me,  in  writing,  a  •tat< 
mcnt  of  the  causes  wDicb  have  jirevented  the  completion  of  the  work  nt  the  time  re 
quired  and  of  anything  else  you  may  wish  to  say  on  the  subject,  that  I  m.iy  embody  if 
iu  the  report. 

In  view  of  the  probability  that  comnlaiuta  will  be  made  respecting  the  piers  by  riverJ 

men,  and  the  ]io8sibility  that  an  accident  may  happen  cansini;  investigation,  and  thnll 

the  snbject  be  brought  to  the  attention  of  the  Secretary  of  War  in  an  uupks-uaut  wayJ 

detrimental  to  your  interests,  I  deem  it  wise  and  prudent  that  this  report  bo  mude>. 

Very  resptv.,  your  obedt.  serv., 

D.  W.  FL.\OLEK. 

Capt.,  (iiwtl'r 

To  which  the  following  reply  was  received: 


Chicago,  Rock  Island  and  Pacii'ic  Raiuhjad, 

OkI'ICE  Of  THE  (Jl£.\KitAI,  SCPEKISTKXUKXT, 

Chicago,  May  C,  IdiZ, 
D.  W.  Flaglkh, 

lilt.  Ll.  Col.,  U.  S.  J.,  Cuiiidg.  Hoik  hlaiid  Jiaeiml : 

Sih:  The  lateness  of  the  season  when  the  new  brid^o  over  the  Mississippi  at  Rao) 
Island  was  opened  for  trudUc,  (Octobef  ",)  aud  the  unusual  severity  of  the  piist  winter," 
has  made  it  impossible  to  entirely  remove  the  piers  of  the  old  briil;:e  within  the  time 
prescribed  iu  the  contract  entered  into  between  the  Uock  Island  Railroad  Cunipauy. 
and  the  Secretary  of  War.     luimcdiately  after  the  removal  of  trains  to  the  new  line,  i 
large  fnrc^  of  men  were  set  at  work  taking  down  the  superstructure.     A  tlooU  in  tba 
river  shortly  after  we  commenced  swept  away  the  false  work,  causing  a  delay  of  two^ 
or  three  weeks  before  the  work  could  be  renewed.     During  the  winter  the   taking 
down  of  piiTs  and  removal  of  stone  on  the  ice  was  vigorously  proseeiiied  whenever  thtti 
weather  would  permit,  and  a  contract'was  entereil  into  with  Ijeorge  Willi.'niis,  a  well- 
known  contractor  for  the  removal  of  river  obstructions,  to  take  uiit  those  portions  of 
the  piers  below  the  surface  of  the  water. 

In  the  breaking  np  of  the  ice  the  contractor's  boats  and  machinery  wei'i)  greatly 
damaged,  and  be  was  not  able  to  commence  his  portion  of  the  work  as  soou  aa  ax^' 
pec ted. 

At  the  present  time  the  entire  superstructure  has  been  taken  down,  and  tbn  twa 
piers  cast,  of  the  draw-pier  have  been  removed,  it  is  believed,  t>i  the  re>|uired  deptb 
below  water. 

Two  of  those  wi«8t  of  the  draw  have  been  taken  down  to  low  water,  and  a  couaiderJ 
able  portion  of. the  drawn-pier  removed.  ' 

The  contractor  promises  to  push  the  work  to  completion  as  rapidly  as  piwMble,  ond^ 
I  respectfully  request,  iu  behalf  of  the  ntilroad  couipauy,  that  you  will  riquewnt  iho 
facts  to  the  honorable  Secretary  of  War  with  such  tccommeniiatinns  a-t  will  secure  tba 
Uecesssry  extension  of  time. 

Very  respectfully,  your  obedient  servant, 

HUGH  RIPDLE, 

I'icf-rretidcnt, 

Oil  the  7tb  of  Miiy,  1873, 1  wrote  to  the  Chief  of  Ordnance  as  follows; 

I  have  the  honor  to  tmnsniit  herewith  a  letter  from  the  vioo-presidmit  of  tho  ChloaffoJ 
Rock  Island  and  I'acilic  Railroad  Comp.my,  respccfiug  the  deb-iy  which  hii«  ■  fl 

in  the  removal  of  the  piers  of  the  old  railroiid-briilgi'  acr'ws  lhi>  iivirat  Huh  , 
to  request  that  the  matter  may  be  laid  before  the  Secretary  of  War,  aud  li;. 
obtniued  iu  the  case. 

The  guarantee  given  to  the  Secretary  of  War  by  the  railroad  compony  roqiiire*  tb 
r«<iuoval  of  the  jiiers  within  six  mouths  after  the  completion  of  the  new  bridge  by  ttiol 
United  Stales.     AUbough  the  new  bridge  was  ready  for  use  on  the  7th  of  Ortolier.  Iho 
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ge  wiis  roi[iiire<1  for  u«o  in  the  benefit  of  the  United  Slates,  unci,  at  luy  rrqnost, 
or  ahont  two  wiM'kK  after  tliiit  time.     (Jniu^  to  the  iniij^nitiide  of  the  work,  uuil  the 
jfuct  that  iippropriatiun8  for  tlie  work  were  not  avuihitile  until  in  July,  Ir^'i.  the  now 
j^rsvnal  Kuilrouil,  to  connect  with  Die  now  C'hicugo,  UurU  I.sland  and  Pacitic  Itiiilroad 
trot^k  ucrnsti  the  island,  could  not  be  comjdetod  by  Oct'ibor  7,  and,  ai*  it  was  highly 
fiiiportaut  that  receiptti  of  Htone  at  that  AeoHuii  should  not  be  interfered  with,  the  raif- 
niul  company,  at  my  request,  left  their  old  track  and  bridi^es  intaet,  and  cootinned  to 
-iloiie  for  ine  over  tlieir  old  track  and  my  old  switch  for  t«o  weeks  of  their 
ic  for  work,  after  they  had  bcKun  to  u.'ju  the   new  bridj{c  und  tr:i«k.     This 
also  iniporlant  to  the  I'niled  Staf^-s  for  some  ecouoniieal  rejwons.     The  other 
autMisol  delay  in  the  n-movttl  of  the  jiiersof  tlioold  bridge  ,iro  as  stated  by  Mr.  Riddle 
In  his  letter,  and  lire,  in  iny  opinion,  suflicieut  cunsos.    The  two  piers  at  the  south  or 
sland  end  of  the  bridge  beinc  now  retnove<l,  ull  ihe  channel  part  of  the  river  is  clear, 
kiid  the  other  piers  do  not  oll'or  very  coiisidenible  obslnictious  to  navi|;atiua.    More- 
Dver,  the  unusnully  hi;;h  stajje  of  water  this  seaxnn  will  prevent  Ihe  prosecution  of  the 
>ork  of  reinovinj;  the  reiiiaimler  of  the  piei-s  econDiircally,  probably  biilore  the  middle 
ftf  Jnne.    Vor  all  of  tliesi>  reiimms,  I  respectfully  reconinicDtl  that  the  time  for  cowplet- 
IpK  the  work  be  extended  till  the  close  of  thin  ^n-ion.    In  view  of  a  joint  resolntion  of 
Uoupress,  approved  March  3, 1873,  (marked  "  Resolntion  not  of  euneral  nature,  No.  3,") 
kitthorizini;  the  Secretary  of  War,  in  his  discretion,  to  permit  the  north  pier  (near  the 
Iowa  shore)  to  remain  for  the  protection  of  the  river-landing  at  Davenport,  Iowa,  the 
k'ailroad  company  h-As,  at  my  rcqnest,  suspended  work  on  ihisi)icr  until  Ihe  citizens  of 
~>avenport  can  colleit  petitions  and  stnleniKnls  nf  facts  for  the  information  of  the  Sec- 
retary of  War,  and  until  I  can  procure  further  information  resiiecCinn  the  elJ'oct  of  this 
fier  upon  raftruavigation — the  only  navigation  atl'ected  by  it.     These  papers,  with 
eport,  will  be  transmitted  as  soon  as  they  are  ready.     The  piers  of  the  Dridi;e  across 
Jie  channel  south  of  the  island  (in  our  water-power  tail-race)  have  been  removed  to 
3W-wut.er  mark,  and  the  masoniy  in  the  water,  and  a  portion  of  the  embankment  load- 
'iug  to  the  abntment  on  the  Illinois  shore,  and  the  abutment,  should  be  removed  during 
low  water  this  sen.-ton. 

In  this  connection  I  would  respectfully  invite  your  attention  to  that  part  of  my 
Btter  to  yon  dat'ed  February  i!l,  li57"i,  which  relates  to  the  removinj;  or  leveling  down 
'  the  embankments  and  road-bed  of  the  old  railroad-track  ucruss  the  island,  and  to 
tate  that,  unless  I  receive  instructions  to  the  contrary,  I  will  in  my  annual  oatimato 
'  this  year  include  au  estimate  of  fnuds  for  this  work, 

Oti  the  21.st  of  Jlay,  1873,  tlie  Chief  of  Ordnance  returued  the  fore- 
going coniiuuuicalion  with  the  iudorsemeut  that  my — 

Coinmnnioalion  of  May  7  had  been  referred  to  the  Socretaiy  of  War,  with  the 
econiuienilntiou  that  the  railroad  company  be  authorized  to  delay  the  removal  of  the 
piers  until  \ovi-nilier  1,  1H73,  and  that  ibis  recommeudatiou  received  the  approval  of 
ho  Secretary  of  War  May  ly,  l3~3. 

And  on  the  I'Sth  of  May,  1S73, 1  notified  Mr.  Hugh  Riddle,  general 
Superintendent  of  the  Chicago,  Rock  Island  and  Pacific  Railroad  Com- 
pany, that  the  time  for  the  removal  of  the  piers  of  the  old  bridge  bad 

an  extended  by  the  Secretary  of  War  until  November  I,  1873, 

■itti'  from  Ctipla'm  Ftoiilcr  to  tlie  Stcretarij  of  War.  iiifilotlng  papcra  rehitiee  to  retaining  in 
the  ifituaiiijijii  Hirer  the  north  jiirr  of  the  old  railroad-bridge. 


Rook  Island  Ak.sf.n,»l.  ./«»»•  a.^J,  ^<X 
|on.  W.  W.  Bki-knap, 

Srtrrtory  of  M'ur,  WmhiiigioH,  D,  (',  ; 
(Throin{h  the  Chief  of  Ordnance,  IT.  S,  k.) 

Silt :  I  have  the  honor  to  transmit  herewith  the  letters  from  Hon.  H.  Price  aud  iloa 
L.  R.  Cotton,  M.  C,  of  Iowa,  a  )>elitiou  signed   by  iulluential  citizens  of  Davenport, 
'bw».  reopei'tiiifr  the  reteiilion  of  the  north  pier  of  the  old  Chicago  aud  Uook  Island 
'  .   river  at  this  place.     The  retention  of  this  pier  is  plauud  in 
lary  of  War  by  "ICesulutiuu  not  of  general  uatare,  No.  3," 

ill  the  receipt  of  instructions  from  the  Ordnance Oflico, dated  January 

removal  ot  the  piers  of  the  old  biidge  was  in  thocharge  of  the  Engineer 

epariiiiuut,  uud  I  believe  sdine  rccummcudatiou  was  made  by  that  Departuieut  before 

hu  work  was  placed  in  my  clinrgo. 

AtnioH  xix  weeks  ago  the  citi/eus  of  Davenport  asked  that  the  pier  might  he  left 

mill  papers  could  be  nubuiittcd  for  your  consideration,  and  at  my  request  work  ou  tbo 
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pier  wfta  siiKpnulcd,  nud  the  pier  is  still  sttnding,  except  the  top  scveu  (7)  feet,  (about,)  J 
which  hud  hmn  Tutiioveil.  | 

As  ritgards  leaving  the  pier  as  it  is  permanently,  I  have  to  Rtate  that  it  affects  the  ] 
Rt4-aaiboiit  intcroht  in  no  way.  The  officers  of  the  Northern  Lino  Packet  Company  I 
inform  nie  that  tlK'y  do  not  object  to  it«  retention.  I 

I  inclose  herewith  a  pruiile  of  the  l)ed  of  thu  river  on  the  lino  of  the  old  t  ridge,  show- 
IDK  the  pier  and  the  poNiiiou  of  the  rhaiiiiel,  from  which  it  iH  clear  that  ihp  pier  o.'Uinot  I 
interfere  in  any  way  with  boats,  and  that  it  does  not  modify  matoriully  the  croas-aec-  J 
tioD  of  the  stream.  I 

Sincfi  the  date  of  Mr.  Price's  letter  two  rnfls  have  strnck  the  pier  and  have  been  I 
injnre«l  hy  it.     I  have  nindH  eonsidernble  inquiry  abunt  the  pier  anioii);  raftsmen,  rofl-  ] 
pilots,  and  Inmbormen,  and  find  that  the  pier  does  not  iuteifere  with  rafts,  except  those 
that  have  no  pilots  nor  good  raftsmen  who  are  acqnainted  with  this  part  of  the  river. 
Kiich  rafts  generally  keep  close  to  the  shore,  and  pass  nnder  the  shore-spaco  of  the 
new  bridge,  nnd  the  pier  in  qiiealion  is  in  their  way,  not  much  at  low  water,  and  con-  I 
siderahiy  at  hifih  water.    'J'lie.refore,  pilots  desire  the  retention  of  the  pier  and  rafta- 
luen  and  lumbermen  generally  desire  its  removal.    It  is  in  order  to  guard  against  the 
rafts  that  run  close  to  the  shore  that  the  cltir-ensot  Davenport  desire  Ihc  retention  of  ] 
the  pier.     W'ithiuit  it  snih  rafts,  partfrnlurly  log-rafts,  would  run  against,  break,  and 
set  adrift  the  rafts  tied  to  the  Duveuport  levee,  and  injure  tho  lumber  business  of  the 
city.    This  has  occurred  several  times  this  season  even  with  the  pier.     It  appears,  then, 
to  bo  a  r|uestion  as  to  whether  Ihe  pier  does  more  harm  to  the  lumlMir  interest  on  th» 
river  or  ufl'ords  more  benefit  to  the  city  of  Davenport.    The  rafts  have  the  whole  river 
open  to  them,  and  can  run  down  without  any  considerable  increase  of  difliculty  from 
the  retention  of  the  pier;  while  ita  removal  nearly  destroys  the  usefulness  of  the  Inm- 
bcr-leveo  lying  lielween  the  sites  of  the  two  bridgiis.     I  rospectfuHy  recumuicud  that 
the  request  uf  Iho  petitioners  liu  granted.  J 

1  nro,  sir.  very  respectfullv,  j'onrobt.  servt.,  I 

D.  W.  FLAGLER,  I 

Cajit.  tif  Ordnanct.     I 

Dayexpoht,  May  SMth,  1£73.     I 

Col.  D.  W.  Puolkr.  I 

Comdri.  H.  I.  Arsenal:  I 

Sin:  I  understand  that  by  a  joint  resolution  of  Congress,  at  its  taut  eesginn,  tba  1 
question  of  allowing  the  north  pier  of  the  old  railroad-bridge  at  this  place  to  remain  ] 
or  not  was  left  optional  with  the  Secretary  of  War.  1 

This  action  of  Congress  w.-ia  the  result  of  a  petition  very  num.n'onsly  signed  by  men  1 
largely  eugageil  in  the  lumber  business  on  the  river,  and  by  the  othuials  of  our  city,  I 
All  of  whom  allege  that  this  pier  is  no  ohstrnctiun  to  the  free  navigation  of  the  rlwr,  I 
and  that  it  is  needed  as  a  protection  of  the  levee  near  which  it  is  situated.  I 

Knowing  something  of  the  facts  and  of  tho  sitnatiou,  I  take  the  liberty  of  giving  J 
you  my  views  in  reference  to  the  matter,  thinking  possibly  some  suggestions  of  mine  i 
may  aid  you  in  arriving  at  correct  coucluhious.  | 

It  Is  not  alleged,  I  believe,  by  any  one  that  this  old  pier  is  an  obstnictioh  to  steam-  I 
Iwat-navigation.  because  Ihe  draw-pier  of  the  Government  bridge  and  the  strambont  I 
channel  are  both  on  tho  other  side  of  tho  nvrr.  Kut  it  may  be  claimed  by  some  that  I 
ttiis  old  pier  is  an  obstruction  to  the  navigation  of  the  river  by  rafts.  I 

If  such  an  objeetion  is  made,  the  answer  is  found  in  the  fact  that  no  raft  destined  I 
for  any  point  below  this  ever  did  run  between  this  old  pier  and  the  shore,  and  dnriug  | 
the  present  season,  although  many  rafts,  both  of  logs  and  lumber,  have  passod  down  I 
the  river,  not  one  of  them  has  touched  this  old  pier.  I 

The  city  has  for  some  years  been  improving  the  landing  opposite  to  and  above  and  I 
below  this  old  pier  for  tlie  pur|io8(<  of  accommodating  the  largo  lumber  business  of] 
the  river  centering  here,  and  when  said  improvements  are  tiiiisbed,  something  in  the  | 
natnre  of  this  old  pier,  it  is  claimed,  would  have  to  be  placed  here  for  the  protection  ] 
of  these  improvements.  If  tho  immense  lumber  trade  at  this  point  that  is  supplied  I 
by  the  river  is  not  only  satisfied,  but  anxious  that  this  pier  should  n*main,  and  if  no  ] 
Nt-eambont  interest  is  or  can  beaflected  by  it,  it  wnnid  seem  that  tho  opinions  of  a  few  1 
men  whose  interests  may  seem  to  bo  in  favor  of  its  removal  ahoald  not  be  alluvreil  to  I 
control.  I 

From  all  that  I  know  in  reference  to  this  matter,  I  have  no  hesitation  in  say  in*  I 
that  the  material  interests  of  tho  country  will  lie  better  subserved  by  allowing  thi»  I 
pier  to  remain  than  liy  having  it  removed,  at  li" -►  ■•■•••]  the  business  of  the  present  | 
scimon  shall  liemnnstrate  which  would  piodir  U'st  good.  I 

Hoping  that  I  niay  lie  pardoned  for  thus  •■•<  .iiy  opiiiious  npon  yon,  I  UDf J 

very  trnly,  yours,    "  "  I 

H.  PRICE.    I 
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Lvoxs,  low*,  iljkii  :Usr,  187;{, 
Hon.  W.  W.  Bblksip, 

SecnUiry  of  War : 
Sli! :  The  people  of  Davenport  (eel  n  gri^Bt  iiilcrfst  in  Ijavinj;  the  n<irtb  pier  of  the 
old  Kock  UUad  bridge  rcinuiu,  aud  muu.v  there  fuoiiliur  with  the  navij;atiuQ  of  the 
Misbis^ippi  are  of  theopinlun  that  the  pier  will  tiot  prove  an  obstraction  to  the  navi- 
gntion  ol  the  river. 

I  hope  yon  cnu  find  it  oonaiiitent  with  the  pnblic  interest  to  permit  the  pier  to 
stAnd. 

Very  rfspcotfiillv,  vonrs, 

AYLETT  R.  COTTON. 

To  the  Hon.  W.  W.  Belknap. 

Snrdary  of  H'ar.  H'aehinglon,  I).  C: 
Your  petitionerR,  the  nndorsijined,  residents  and  citizens  of  Diivnport,  in  flie  State 

of  Iowa,  wonld  must  rt^apuctfuUy  ask  thiit  the  north  pier  in  the  Mimiasippi   River  of 

the  old  r.iilroml-hrid|;e  be  permitted  to  reoiaiu  iw  a  protection  to  the  city  levee.for 

the  rensiins  accotnuauviug  this  petition. 

J.  H.  MURPHY,  mi/or. 

H.  LISCMEK.  ■  JUUrman. 

fiEORUIC  8.  SFI.\W. 

C.  C.  COCK, 

J.  H.  SEARS, 

C.  H.  FICKE.  " 

OTTO  KLUt;. 

EDWARD  (}RACE,  " 

E.  J.  JENNINO.S,  " 

And  numerooa  othom. 

Rksolutios  not  or  \  qenkral  xatcre.— No.  3. 


JOIXT  KESOLrTIOX  iu  roUtiou  to  tho  old  bridge  at  Rock  laliiDd. 

SttoJrtd  by  the  SeuiUe  and  Hoiue  of  liepretenialiref  of  the  CiiitiDi  Slates  of  America  in 
CanyrtD*  amembled.  That  for  the  pnrpuso  of  protectinj;  the  landing  at  Diivenport, 
Iowa,  the  Secretary  of  War  may,  in  his  discretion,  permit  rlio  north  pier  of  what  is 
t«nned  in  the  joint  resolntion  of  Jnly  twentieth,  eijjhteen  Uiiudrud  and  8ixty-i-ij;ht, 
the  "old  brid;re"  over  the  Mississippi  River  at  Rock  Island  to  remain  in  its  iireoent 
ponitiou,  iu  case  said  pier  dues  not  obstruct  navigation. 

Approved  March  3,  1873. 

On  the  2Sth  of  Jnue,  the  Chief  of  Onlnttnce  forwarded  to  the  Secre- 
tary of  ^Val•  the  loregoiny  papers  and  resoliitioti,  and  recoiuiiiended 
that  the  pier  be  permitted  to  remain  in  its  i)re8oiit  position. 

On  the  Ist  of  July,  1873,  the  ro^oinmendation  of  the  Chief  of  Ord- 
uauce  was  apjirovetl  by  the  Secretary  of  War,  and  on  the  2d  of  .July 
the  Chief  of  Ordnance  returned  the  papers  to  the  cointuauding  oUicer, 
Eock  Island  arsenal,  and  directed  that  he  inform  the  parties  iutere.sted 
of  the  action  of  the  Secretary  of  War,  and  that  he  return  the  papers  to 
his  ofiHco. 

On  the  .'jth  of  July  I  notified  A.  Kimball,  assistant  general  snperin- 
tendent  Chicago.  Rock  Ishiud  and  Pacific  Uailroad  Company,  aud  Hon. 
J.  H.  Mnrphy,  mayor  of  Daveni)ort,  Iowa,  of  the  decision  of  the  Secre- 
tary of  War  that  the  north  pier  should  not  be  removed,  and  on  the 
same  day  returned  the  papers  to  the  Chief  of  Ordnance,  with  the  infor- 
mation that  all  parties  interested  had  been  informed  of  the  actiou  of 
the  War  Department. 

On  the  21th  of  Sejttember,  187.3, 1  wrote  to  the  Chief  of  Ordnance,  as 
follows : 

Iteferrin;;  to  your  indnrsemeiiis  on  my  letters,  dated  Di^ceniber  vjl,  1^72,  .ind  May 
",  ltf7;i,  ill  refiTPnce  to  the  removal  of  the  piers  of  the  old  railroad-bridge  across  the 
Vlidtiissippi  River  at  this  arsenal,  I  have  the  honor  to  report  that  tho  piers  and  the 
ooffer-duiuH  aronnd  them  have  been  removed  by  the  ChicMgo,  Uovk  Island  and  rucifio 
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Rnilroad  Conipanj-  to  a  grade  of  4  feet  below  low-water  line  of  ISOl.  as  rtV|iiirod  byJ 
the  j;iiariiiit<'n  of  said    eoinpany.     1  tniusniit  herewith  a  chart  of  ftoiiiidinj;^^   on  llie| 
line  iif  the  old  )iicrH.     The  pier  shown  in  black  is  thii  one  authorized  to  he  left  btuod- 
JOK  by  the  Secretary  of  Wur,  auder  ilale  of  July  1, 1873. 

In  my  nnnual  estimate  for  tbe  year  ending;  June  -iO,  1875,  $22,500  waS| 
estimated  for  removiug  the  old  eminuikinent  and  piers  in  the  soutlil 
channel,  with  following  remarks: 

The  removal  of  this  emhaiiknient  is  necpssary,  and  was  one  of  the  piincipAl  ob-1 
jecta  iu  view  in  getting  the  railroad-triiek  of  this  company  removed  from  its  imsitiDal 
across  a  central  part  of  the  island.  The  piers  and  eiubaukiuent  iu  ihu  south  ehnnncl,  | 
or  Sylvan  Water,  taken  in  connection  with  the  embankments  and  piers  of  the  two  utberj 
bridges  below,  are  a  serious  obstruction  to  the  channel,  ujion  which  the  water-|iowcrl 
is  dependent. 

H  it  ft  the  intenliou  of  Congress  that  the  railroad  company  should  remove  thntdl 
piers  and  embankments,  some  action  by  the  (.lovernmcut  is  reiinired  to  force  lUe  r»U-^ 
road  company  to  remove  them. 

This  matter  is  discussed  iu  mv  letter  to  tbe  Chief  of  Ordnance  dated 
Tebruary  21,  1S72. 

In  the  annual  estimate  for  the  year  ending  June  30, 1876,  $19,500  was 
estimated  for  removing  the  old  embankment  and  v>>er8  iu  tbe  soath 
channel,  with  the  same  remarks  appended  that  bad  been  made  in  reganl 
to  the  estimate  of  the  preceding  year,  with  the  following  additional 
explanation : 

I  bad  sn]>po8ed  until  last  year  that  tbo  railroad  company  would  remove  the  piers  I 
from  Sylvan  Water  and  tbe  embankment  from  the  Illinois  shore.  I  append  a  copy  ofl 
a  letter,  marked  "A,"  from  the  railroad  company  on  this  subject,  in  which  they  refuse  \ 
to  remove  tbe  embaukmoot,  and  tbo  piers  from  Sylvan  Water : 

"Ciiic.vGo,  Rock  Isl.\nd  anp  Pacii-ic  Railhoai>  Co, 

'•  Sul'Kni.NTE.Nl'ENl't*    Ol'FICB, 

"  Varcilporl,  Iowa,  May  31,  VS'i, 

"  Col.  D.  W.  1'l.AOLKfl, 

"  Commanding  Hock  Inland  Jncnal  : 
"  Drak  Sin:  Mr.  Kiddle  writes  me  that  he  has  carefully  examined  the  contract  be-  I 
twccu  the  United  States  and  the  railroad  company,  and  be  liuds  uotbiug  rcfiairing 
the  company  to  remove  the  piers  from  the  slough. 

"  In  one  place  it  says  '  the  old  bridge  shall  be  removed  from  tbe  main  thanntt,'  and 
in  tbe  contract,  signed  by  both  parties,  tho  language  is  '  and  tbe  said  com[iauy  agree* 
t«  remove  its  present  bridge  across  the  niuln  channel  of  said  river  west  nt  the  said  j 
island.'  i 

"  Mr.  Kiddle  instructs  me  to  take  no  action  towards  the  removal  of  piers  id, slough,  I 
or  tbe  removal  of  embankment  of  the  old  track  unless  I  have  further  iu.structioua.        I 
"  Respectfully,  vours,  I 

"A.  KIMBALL, 

'•J.  U.  Siipt."      I 

On  (lie  Ifith  of  July,  1S75,  the  Chief  of  Ordnance  wrote  n  letter  refer- ] 
ring  to  extract  from  act  of  tjongresa  approved  March  3, 1875,  and  asked  ' 
whether  tbe  railroad  company  had  removed  the  piers  and  almtmeuts, 
&c.,  in  order  that  the  requirements  of  the  law  might  be  carried  out. 

On  the  22d  of  July  I  answered  tho  foregoing  letter  of  inquiry,  as  J 
follows :  I 

The  railroad  company  has  already  removed  all  the  piers  in  the  main  or  north  ubao- 1 
Uel  of  the  river,  exceiit  a  portion  of  tbe  "north  pier"  mentioned  in  the  :iit  ■■■' .!  to.  ] 

The  cumpauy  has  also  removed  the  piers  in  the  south  channel  of  ><>u 

level  a  little  below  low  water.    The  work  that  has  not  been  done,  and  i :  i  of 

CoDgrcKS  referred  to  retjuires  to  be  done,  is  to  remove  tho  remainder  of  the  aUnie  piors  I 
in  tbe  south  channel  to  four  fetit  l>elow  low  water,  so  much  of  the  eiiiliaiikinpxt  nud  I 
abutment  on  the  Illinois  shore  us  extJ-nds  into  the  river  beyond  a  lii  '     -  the  1 

iiburnieuts  of  tbe  new  railiviad  bridge  and  the  Rock  Ishind  w.ngou  bridg'  rik-  j 

incnt  and  abutment  extunding  out  into  the  south  channel  from  the  ishi;.'.  ^. ,■■,:■,  and  ' 
the  embankment  on  the  island. 
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If  is  mucli  lietter  that  the  United  States  should  romovo  or  griide  down  the  enibanlc- 

llnent  on  the  iiiliiiid.     Tht  cost  noiild  he  little,  and  the  luateriul  In  it  is  valnnhlc  and 

J  required  for  tilling  and  grading  along  the  line  of  the  enibankmeat.     Its  removal  would 

|T>e  a  loss,  and  if  the  railroad  eoinpany  level  it  down  they  would  probably  do  the  island 

fnioru  harm  than  good.     1  have  already  used  about  half  of  tbeenibankuient  iu  grading^, 

building  roads,  and  in  building  the  arsenal  railroad.     I  respectfully  ask  atteution  to 

:iiy  letters  dated  February  'Jl,  li^72,  and  December  21,  1872,  and  to  remarks  ju  ray 

anuuul  estimate  in  regard  to  the  work  to  be  done  by  the  railroad  company.    They  were 

J  intended  to  ajiply  only  to  the  renioviil  of  enibnnkments  and  piers  in  .Sylvan  Water, 

[(south  chanuel,)  and  uot  to  the  x>ortion  of  the  embankment  left  on  the  island. 

On  December  1,  1873,  tbe  following  letter  was  received  from  Mr.  A. 
'^Kimball,  assistant  general  sn  peri  u  ten  dent  of  Gbieago,  Rock  Island  and 
Pacific  Railroad  Company : 

Owing  to  the  very  low  water  in  the  east  (or  south)  channel  of  the  river,  our  cou- 
I  tractor  fur  takiug  out  the  piers  of  the  old  bridge  is  unable  to  work  his  dredge,  and  Uie 
I  cold  weather  appears  to  have  stopped  his  work  on  the  embankment. 
J  If  the  order  to  remove  the  piers  and  embankment*  contenipUted  that  tbe  work 
uhould  be  cotnphttd  within  six  months  froru  tbe  datu  of  the  order,  we  must  oak  for  au 
) extension  of  time. 

There  has  been  no  disposition  on  the  part  of  the  company  (since  it  was  decided  that 
fthe  work  should  be  done  by  the  company)  to  delay  it.  The  contract  was  let  as  soon 
Ibs  a  dredge  could  be  had. 

1  indorsed  tbe  above  letter  as  follows: 

Reaiiectfnlly  referred  to  the  Chief  of  Ordnance.  The  facts  in  this  case  are  as  stated 
Iwithin.  It  would  be  nearly  impracticable  and  very  expensive  to  do  some  parte  of  this 
iTTork  while  frozen  and  during  the  intense  cold  of  winter.     I  know  of  no  objection  tu 

(leluying  the  eumpletiou  of  the  work  until  June  30,  lii7ii,  and  respectfully  rocomaiond 

that,  if  |iracticable,  authority  for  this  delay  be  grauted. 

On  tbe  IJtb  of  December,  187.">,  tbe  Chief  of  Ordnance  wrote  as  fol- 
lows: 

^OMMANIUSG  OlFICKR, 

/.'odt  Inland  Anenal : 

SiH:  The  extension  of  time  asked  for  by  the  Chieagi),  Rock  Island  and  Pacitic  Rail- 
road Company  )n  removing  the  piers  and  enibankmeuls,  as  per  their  letter  to  you  of 
L>eceuiber  1,  1675,  is  granted  Ihem.  iirovided  the  work  shall  be  completed  before  June 
'D,  1S7«. 

.S.  V.  BENET, 
Brig.  Gcn'l,  Chief  of  Ordnam-e.. 

This  work  has  been  satisfactorily  completed  during  tbe  past  season, 
[IS7G.) 

Tbe  greater  part  of  the  eartb  in  tbe  embankment  on  the  island  has 
een  used  by  tbe  United  States  in  constructing  roads  and  iu  grading 
(rounds. 

A  small  part  of  it  remains  available  for  this  purpose. 


THE  SITBJEOT  OF  HOHSEKAILWAYS  ACKOSS  THE  GOVERNMENT  BRIDGES 
WHICH  CONNECT  THE  ARSENAL  AT  ROCK  ISLAND  WITH  THE  CITIES 
OF  DAVENrORT,  IOWA,  AND  ROCK  ISLAND,  LLL.,  AND  ACROSS  SAID 
ARSENAL. 

On  tbe  10th  of  February,  1872,  tbe  Chief  of  Ordnance  referred  to  ino 
for  report  and  recommendation  the  following  bill : 

(Senate  'fX.    Furtysoeoud  Con^eaa,  geeond  nnsainn  ] 

I.N  -niE  St-NATE  OF  -rilE  UNITEf)  STATUS, 

I'tbruanj  h,  1S72. 
Mr.  Hurlan  asked,  and  by  unanimous  consent  obtained,  leave  to  bring  in  the  foUow- 
'  lUR  bill ;  which  was  read  twice,  referred  to  the  Committee  oo  Military  Affairs,  and  or- 
dered to  be  printed. 

[1  '  UifHlitblUh.  nnilrr  cartalq  cnnitlt1fin«,  a  horsP'rAilwaynpon 

I  '  lirl(lgt>6  erncCixl  by  tkn  Dnitml  Stjitcs,  coiiiicctiug  Ibc  oltle* 

Ht  if  miactfd  by  lhi>  fknnte  miff  Tlounr  nf  KqirrarntalirtH  of  the  Ciiited  Stnten  of  Amrrica 
Cnniiitsii  immiililiil,  Tli:ii  llie  Sffn-lary  of  War  be,  and  he  is  hereby,  autbori/.ed  and 
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I  eropowereil  to  have  locatcrt  and  biiiU,  in  snch  manner  as  hn  may  deem  (if,  n|Miti  tb* 

lialund  of  Uook  Uland,  in  the  Stat«  of  Illinois,  and  upon  tlie  liTid};eH  connecting  itwilli 

[the  cities  of  iJaveuport,  Iowa,  and  Kock  loland,  Illinois,  ii  continnons  line  of  doDbl«- 

lirack  pa8seu);er-rnilway.  at  the  expense  of  the  Davenport  City  Kailway  Company,  iu- 

I  corporated  under  the  laws  of  the  State  of  Iowa,  the  Moline  and  Kock  Island  Hocse- 

I  Kailway  Company,  incorporated  by  act  of  the  general  assenihly  of  the  State  of  IlUnois, 

|»nd  J.  \V.  Spencer  and  Thomas  J.  Robinson,  owners  and  proprietors  of  tho  ferry  fran- 

Ichise  between  the  cities  of  Kock  Island,  Illinois,  and  Davenport,  lown,  who  shall  bare 

Itbe  privilejje  of  operating  liio  said  railway  at  their  own  expense,  under  snch  regula- 

r  tioQB  and  restrictions  as  to  the  times  and  manner  of  running;  the  cars,  and  keeping  of 

the  roadways  and  tracks  in  repair,  and  tho  rates  of  fare,  an  the  Secretary  of  War  Kball, 

from  time  to  time,  prescribe  ;  the  said  privilege  to  be  at  all  times  liable  to  Huspension 

or  revocation  by  the  Secretary  of  War  whenever  in  bis  judgment  the  public  iutecests 

may  drmuiid  ir. 

Sec.  'i.  That  the  said  companies  shall  bo  required,  whenever  iw)  directed  by  the  Post- 
master-General, to  cairy  the  mails  of  tho  United  Stntes  to  and  from  the  cities  of  Dar* 
enport,  Iowa,  and  Rook  Island,  Illinois,  and  shall  have  no  claim  for  cora^wmsation  for 
such  service  beyond  that  which  may  be  ordere<l  to  be  paid,  aa  in  his  view  equitable  and 
just,  by  the  Postmaster-General. 

Sko.  3.  That  if  any  person  or  persons  shall  willfully  and  nnnccessarily  obstruct  or 
impede  the  passage  on  or  over  said  railway,  or  any  part  thereof,  or  shall  injure  or  de- 
stroy the  cars  or  any  property  belonging  to  said  companies,  the  person  or  persona  bo 
roffending  shall  forfeit  and  pay  for  every  such  offensn  the  sum  of  twenty  dollars  to  said 
P companies,  and  hhall  lemaiu  liable,  in  addition  to  said  penalty,  for  any  loss  or  damage 
occnsioneil  by  his,  her,  or  their  act«  as  aforesaid  ;  and  that  suits  therefor  may  be  bad 
in  the  court*  of  the  United  States,  or  in  any  State,  county,  or  mnniciprtl  court  in  the 
county  or  city  in  which  said  companies  are  located,  having  jurisdiction  in  similar  cawts. 

I  IudorHCUi»'nt  Ibvroon.) 

Olir)N,\NCP.  On-ICK,  Februarii  10,  IH7S. 
RcBpcctfuIly  sent  to  the  commanding  ofUcer  Rock  Island  arsenal  for  report  and  recom- 
mendation. Ho  will  report  the  wid'h  of  the  wagon-bridge  connecting  the  town  of 
Davenport  with  the  ixlnud  of  Rock  Island,  and  the  width  of  the  wagon-bridge  ood- 
necting  tho  island  with  tho  town  of  Kock  Island.  Report  to  be  made  at  as  earljr  a 
peiiod  aa  practicable. 
L  A.  B.  DVER, 

■  Chit/  nf  OnhmHoe,  U.  S,  Army. 

^^H  Bock  I.st^xu  Aiirknai^  Itx., 

WK^r  Fthfuary  15,  l!37'JS^J 

Tire  Cjiikf  ok  OntixAscic,  ^H 

r.  S.  Army,  H'aihington,  D.  C.  :  ^| 

'  Sin:  I  have  the  honor  to  return  herewith  a  copy  of  a  bill  "  to  empower  the  Secre- 
tary of  Wor  \fi  esfablish,  under  certain  conditions,  a  horse-railway  upon  and  over  the 
1  island  of  Rock   Islaml,  and  the  briilges  erected  by  the  United  States  connecting  the 
leities  of  Davou]>ort  and  Rock  Inland  therewith,"  referred  to  mo  by  yon  on  the  lOth  in- 
1  Btnnt,  for  repr)rt  and  recommendation. 

In  my  opinion  the  constructiou  of  a  passenger  railway,  as  contemplated  in  this  bill, 
under  proper  restrictions  and  regnlutious,  would  be  advantageous  to  the  United  States 
for  the  following  reitsoua  : 

Ist.  Snch  a  railway  would  greatly  bonelU  the  oitiea  of  Davenport,  Rock  Ixland,  anil 
1  Moline,  and  the  growth  and  pioi<i)eiily  of  those  cities  beuellt  this  arsenal  i'  "  If 

Ithis  heiitlil  can  be  cont-i-ileuliy  grjiiitiid  to  thtise  cities,  unnecessary  oppo  -.I'A 

iliy  this  arsenal  to  conferring  such  a  benefit  would,  iu  a  measure,  bo  detrijji iho 

interests  of  the  arsenal. 

2il.  In  my  opinion  the  service  of  such  a  railway  would  diminish  the  ^':i--i;-.'  of 
Tehicle.s  over  these  bridges.  The  distance  between  the  business  centers  of  the  oitiM 
of  Davenport  and  Rock  Island  (via  the  bridges)  is  1^  miles.  Many  persous  would  not 
be  willing  to  walk  so  great  a  distance,  and,  without  the  U'mvuoience  of  cars,  would 
desire  to  cross  in  vehicles. 

'Jd.  This  railway  Avonld  make  a  continuous  line  of  railway  from  Moline  to  Davenport 
nnd  Ruck  Island,  and  would,  I  think,  diminish  the  number  of  vehicles  desiring  to  cruaa 
the  river,  iu  passing  between  Moline  and  Davenport  particularly. 
The  foregoing  reasons  are  principally  dei)eudeDt  on  the  following:  ^H 

fNoTE. — A  portion  of  tJiis  report  is  omitted,  aa  it  only  reiterates  what  has  alreatt^ 
bnen  %aid  iu  several  other  letters,  and  indorsements  on  papers,  relating  to  the  bridge.) 

4t,h.  The  citizens  of  Moline  arc  endeavoring  to  procure  the  building  of  a  Govemmeut 
bridge  fironi  Moline  to  this  arsenal.    The  otijeotion  to  this  bridge  (aside  from  expouse) 
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{*,  th«t  it  woiilil  unrlonlitcilly  livi.l  to  an  effort  oil  tlio  part  of  tin-  ritizcni  nt  Molinn 
and  L)ii\fii|n>[t  to  pnicme  tliu  pilvilfpe  of  iiii'-^ui)^  over  tlip  (J  iviTiiiimnt  l>riil!{i'>t  itiiil 
ttie  arsenal  rouils,  thruu^hoiit  tlxi  wbnle  len^rb  ot  the  iHUiiil,  lliruii^h  tlio  biiNii-nt  purt 
of  tho  nreeniU  uiid  among  tliu  public  buildinjj;a  aud  sbupa,  uud  otUor  public  properly, 
for  thfir  private  benefit. 

Savli  a  privilege  would  bo  in  the  bi);hof>t  degree  injnriona  to  the  intcreatn  of  tbiii 
artttsnul,  and  i^lmuld  be  prevented  ut  all  Inuiirilit.  Tho  proposed  puiiseiiijnr  nil  way 
wonld  in  it  nieu«nrc  prevent  the  desire  for  thin  trutlie  across  tlie  isliiiid.  I  beliove  that 
ordnance  intercstn  at  tbia  nraenal  arc  sntHeiently  jirotectcd  by  tlio  rtrst  soclloii  ol'  tbo 
bill,  and  I  record  tbo  pniviMion  contained  in  n  part  of  tlie  *20th  and  in  tbii  Ulnt  and  'ji 
lines  of  that  section  an  particnlarly  important,  that  is,  that  the  Secretary  of  War  litiall 
ut  all  times  havn  tho  power  t<o  exclude  all  persioua  trom  the  limits  of  the  arsenal  with- 
cut  the  delay  of  a  reference  to  Con<;reHS. 

If  the  ])rivilej;e  to  bnibl  this  railroiKl  is  granted,  then  the  corporation  fn  which  this 
privlle}»e  is  granted  bhotild  enter  into  u  written  aKroement,  based  upon  the  |iroviiions 
of  tbo  bill,  and  tho  kind  of  rail,  width  of  truck  that  shall  bo  laid,  and  other  matters 
bbould  be  carefully  conaidenul  and  ap-ced  to.  Owitijj  to  the  limited  width  of  roadway, 
all  wagon  traQlc  must  necessarily  bo  on  the  cur-ruils.  The  luyiii<;  of  iron  rails  for 
wagons  OD  the  bridge  to  Davenport  has  already  boon  detoriuined  upon,  and  such  rails 
ale  ueccusary. 

If  authoriiy  to  build  (he  railway  is  to  be  granted  very  soon,  then  the  layiuj;  of  tho 
wai^ou  rails  should  be  deferre<I  aud  rails  dnviHed  that  will  answer  both  for  car^  aud 
wa^ns.  It  is  essential  that  the  Governmeut  aud  not  the  railway  company  shall  pro- 
vide the  rails,  lay  the  track,  widou  the  roa<l  across  the  islauil  (iucluiliug  the  causeway 
leading  to  the  lC»ek  Inland  wuKUu-bridt;c)  iu  the  manner  a;;;revd  upon,  aud  that  the 
railway  company  shall  defray  tbo  cost  or  a  portion  of  the  coat  of  the  work. 

It  appears  to  me  that  seetioii  3  j;ive8  to  State,  county,  and  mnnicipal  couits  legal 
Juri§dictiou  over  so  mucb  of  tbu  Government  lauds  and  roadway  as  sbull  be  occupied 
by  the  railway.  The  ueeeHsity  to  the  United  States  of  holding  jurisdiction  over  its 
arsenals  is  well  understood,  uud  on  that  accoaut  tho  Slate  of  Illinois  has  already  ceded 
to  the  United  States  jurisdiction  over  the  island  of  Rock  Islaud,  and  over  a  |iorr.iou  of 
tho  river  coutiKUuus  to  it.  If  the  eflect  of  section  :t  is  to  relinquish  such  jurisdiction, 
tlien  I  think  the  section  should  be  amended  by  strikiug  out  lines  10, 11, and  1*2,  uud  by 
providing;  that  nothing  iu  the  sectiim  shall  be  construed  to  prevent  the  Sccrutjtry  of 
War  from  exercising  snub  control  over  the  track  and  cars  as  is  granted  by  tho  Uitit 
section  of  the  bill. 

The  followiui;  are  some  of  the  dimensions  of  the  Government  bridges  aud  roadways: 

Bridge  from  island  of  Rock  Islauil  to  Daveuiiort:  width  of  wa^jou  way,  IU  fuet  7 
inches;  length  of  wagon-way,  1,5413  feot. 

Ui'idge  from  the  island  of  Koek  Island  to  the  city  of  Rock  I.-tland :  width  of  witgoD- 
way  between  wbe^jl-guards,  21)  feet;  width  of  wagou  way  bctwoeu  bridge  posH,  21  feet 
■I  iiirbes;  length  of  wu-joii-way  (500  feet;  width  of  Ciiuieway  leading  to  Rock  Island 
bridge,  'M  fwt;  length  of  causeway  loading  to  Ruck  I.ilaud  bridge,  1,0(10  lect ;  length 
t)t  ruad  between  causeway  and  Davenport  bridge,  1,20U  feet. 
Very  respectfully,  your  ubmlient  servant, 

D.  W.  FLAULEi;, 
Capt.  of  Urdiiance,  Cummandiog. 

SoTE. — General  WarriMi's  report  to  tbe  Cliief  of  Engineers  stiitos  the 
width  of  waHOUway  ou  Governmeut  britlge  to  Davenport  to  be  17  feet. 

This  is  the  width  between  the  luaiu  posts.  The  stay-rods  encroach 
upon  the  wugon-way  2^  inches  on  each  side,  reducing  the  width  to  16 
feet  7  inche,s. 

Both  bridges  have  foot-walks  on  each  side,  outside  the  bridge-truss, 

Ou  the  14th  of  February,  1)S72,  Mr.  P.  L.  Mitchell  wrote  to  ine,  inclos- 
iog^Uie  following  House  of  Itepreseutatives'  bill : 

[H,B.7llS.    Forty-first  Cougresfl,  secouil  session.} 

Is  TUB  lIot;8B  Ol-'  Repre.sest.\tivi«, 

Januurs  10,  1870. 
Rciul  twice  aud  referred  to  the  Committtx;  on  Publio  Lands. 

A  yjACT.to  grant  tbe  rigbt  of  way  for  n  horso- rail  way  from  ttiH  rity  of  Davenport  aoro«s  Uie  Miaaia- 
ftipjii  ItiTor  tu  tho  clly  uf  Ituok  lai&iiii. 

Be  a  enacltd  bij  Ihe  Sennte  and  Hoaae  of  'lieprfHentatirei  of  J*e  Vnttcd  State*  in 
ConffTfti  asnembUd,  That  tho  right  of  way  be,  and  the  same  is  hereby,  v-riinted  to 
"  Tbo  Davenport  and  Rock   Island  Strcet-Railway  Comi>auy,"  composotl  of  Ptill.  L. 
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Mitchell,  Cyrus  L.  Dart,  Jnuies  M.  Beardsley,  Ignatius  Haber,  Calvin  Troesdalo,  Will- 
iam .Tacksiifi,  VVilliitrii  ll.GeEit,  Lvvi  M.  llaveratick,  nud  Samuel  S.  Ouyer,  of  the  State 
of  lUiuois,  Gcurce  L.  Uavnnport,  A(l<i.  H.  Sanders,  William  C.  Wailsworth,  John  .1. 
Burtia,  Francis  H.  Uriggs,  Cb;u(.  G.  riummer,  Henry  U.  Hills,  Oramel  H.  Wataou,  and 
8iin<!on  S.  Hobson,  of  the  State  of  lovra,  and  Jauiea  M.  Fitas,  of  the  State  of  Pennsyl- 
vania, to  conslnii't  aud  operate  a  doable-track  street  railway  for  carrying'  ■ -  'ors 

across  the  MiBsissippi  River  and  llie  island  of  Kock  Island,  between  the  -  li- 

nois  and  Iowa;  and  that  said  company  shall  have  the  right  to  lay  tracK-  ,i<\ 

along  the  carriaRO-way  of  the  bridge  already  constnioted  by  the  l.Tnitcd  btatea  from 
the  Illinois  shore  to  said  island,  and  along  the  carriage-way  of  the  bridge  novir  beinj; 
constructed  from  said  island  to  the  Iowa  shore,  and  along  the  road  on  the  portion  of 
the  island  between  the  bridges  and  connecting  the  same:  Procidnl,  That  said  track 
shall  be  under  the  supervision  of  the  War  Department  and  on  a  plan  to  be  appniveil 
by  it:  And jiromditlfiirllirr.  That  8ai<l  road  shall  bo  constructed  and  operated  in  such 
manner  as  not  to  materially  interfere  with  the  ordinary  use  of  said  bridges  as  carriage 
ways:  And  propidtd  further.  That  the  Congress  of  the  United  States  may  reaume  the 
rigiitjs  and  ])rivileges  herein  granted  at  any  time  after  twenty  years  from  the  date  of 
the  approval  of  this  act. 

The  following  correspoudeuce  respecting  the  con.stniction  of  a  horse- 
railway  by  another  company  across  the  island  is  interesting.  It  con- 
tains opinions  on  important  subjects  relating  to  the  bridge  from  the  IIou. 
James  T,  Lane,  United  States  district  attorney  for  the  district  of  Iowa, 
and  from  Judge  James  Grant,  a  prominent  lawyer  of  Davenport: 

D.WExronT,  April  17/*,  1S72. 
C«l.  D.  W.  Ki.*oi.ER, 

{',  N.  Army,  Hock  hlatiA,  III.  : 
Dear  Sir:  We  inclose  to  you  a  copy  of  the  ehartiT  of  the  Davenport  Central  Rail- 
way Coiui)aiiy,  by  which  yoa  will  perceive  that  said  company  has  the  right  to  use 
Front  and  Smrond  streets  for  their  street-railway  up  to  the  new  (Joveruuieut  bridge. 
The  directors  of  said  coinjiauy  have,  by  resolution  to-day  passed,  which  yon  will  tlnil 
incloaed,  directcMl  the  extension  of  their  railway,  now  in  operation  from  the  lair 
grounds  to  .Second  street,  up  Second  street  to  the  Government  bridge. 

This  bridge  is  also  built  for  the  operation  of  street-cars,  and  we  sboald,  ill  the  ab- 
sence of  any  legislation  on  the  subject,  ask  yon  to  allow  ns  teiuporarily  to  extend  a 
Hack  across  the  islaiid,  if  wo  did  not  understand  from  you  distinctly  that  the  Govem- 
iiient  will  allow  no  private  ownership  of  property  on  the  island.  We  suppose  that 
street-cars  will  be,  on  opening  the  bridge,  a  public  necessity,  and  without  seeking  to 
obtain  any  advantage  to  ourselvea,  we  propose  to  you  that  if  the  War  Department  will 
extend  the  bridge  railway-track  across  the  foot  of  the  island,  wo  will  pay  such  com- 
pensation for  its  cost  or  use  as  may  be  deemed  equitable.  We  conclude  that  the  War 
benartmrnt  has  lUuple  power  to  do  this  without  further  legislation  as  it  has  t<j  build 
anil  macad.inii/e  roads  and  make  other  conveniences  for  the  general  pnhlio. 
Your  ob'i  sirv't, 

JA-MES  GRANT. 
Prtfideni  Dnreiiport  Cenlrnl  Hailroad. 

W.  C.  BKEWSTEK, 
Secretary  Varenporl  Vtnlnil  Hailiray. 

(JJoTE. — The  inclosed  copy  of  charter  is  omitted.) 

Oinnion  of  the  Hon.  James  T.  Lane,  Davenport,  Iowa,  relative  to  the  right 
of  the  Davenport  Central  Railway  to  lay  their  Htreetrailicay  track  up  to 
the  bridtje. 

(Note. — The  following  opinion,  dated  August  6,  1872,  was  addressed 
to  Colonel  Macomb  when  he  was  in  charge  of  the  bridge,  and  a  copy  of 
it  was  obtained  from  Mr.  Lane,  subsequently,  in  a  correspondence  with 
that  gentleman  upon  another  case  involving  the  jurisdiction  of  the 
United  Slates  over  the  bridge  and  its  approaches  :) 

I  have  examined  the  papers  submitted  to  me,  including  the  letter  of  Jamea  Grant, 
the  president  of  the  Davenport  Central  Street  Railway  Co..  touching  the  right  of  sajd 
street-railway  co.  to  (;onstruol  its  track  to  the  Government  bridge,  and  at  your  reiiooal 
I  submit  the  following  opinion  : 

The  ordinance  of  the  city  council  of  Davenport,  granting  the  use  of  the  streota  to 
said  street  railway  Co.,  was  passed  and  approved  April  Ii>th,  1871,  and  section  t  of  aaitl 
ordinivnce  authorizes  said  street, railway  co.  to  construct  their  railway  "  oq  Ko^irtti 
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street  to  a  point  whcro  the  Govern  meat  bridge  crosstvs  tbo  Mississippi,  iinleHs  said  ooni- 
pauy  sbould  elect  to  niii  their  easterly  truck  aluiij;  Secouil  street  to  said  bridge,  said 
easterly  track  divorgiiiK  from  the  uortli  and  siuith  truck,  cither  at  Frout  or  Second 
etnxrt.  US  the  !■  ly  elect." 

It  is  under  ( '  'lu  ol'  this  section,  Its  above  quoted,  the  snid  street  railway  co. 

clttiir    " '  ..<  .i,.\vn  its  track,  and  having  ideoteii  "to  run  their lawterly  truck 

aloi.  lo  tuiid  bridge,"  the  conipikny  is  .now  constrnctint;  tbesanie.    After 

n  cai'  '>ri  of  the  ordiniitice,  I  lun  of  the  upininn  that  the  eonipuiiy  has  a 

ri};bt  to  exleu<l  its  iriick  on  .Second  street  to  a  point  opposite  to  the  bridf;e,  but  as  the 
iiurthend  of  the  wagon  part  of  thebridge  is,  as  I  am  advised,  sixty  or  seventy  feet  sooth 
from  the  soulb  line  of  Second  street,  the  qnestion  arises  whether  the  company  lins  the 
right  to  extend  its  track  over  this  space  and  connect  with  the  track  on  the  liridge.  I 
have  beim  nnable  to  tiud  any  ordinance  p:ussed  by  tlie  city  conferring  any  aothority 
ujKin  the  Governnieut  over  the  streets  at  tliis  point,  or  any  legislation  either  by  Con- 
gress or  by  the  Stat*  legislatnre  either  conferring  snch  antbority  or  divesting  the  city 
of  the  control  of  these  streets.  It  would  seem,  therefore,  that  at  present  the  control 
and  authority  over  these  streets  is  vestMl  in  the  city  oonncil  of  the  city  of  Davenport, 
and  inasmuch  as  the  city  council  has  consenttMl  to  the  location  and  building  ol  the 
bridge  at  this  point,  I  am  of  the  opinion  tliut  the  immediate  approach  to  the  bridge  is 
Decestarily  a  part  of  the  bridge,  or  at  least  a  necesiary  inciilent,  antl  the  right  to  the 
use  of  the  street  to  construct  and  use  the  same  in  connection  with  the  bridge  is  also 
granted  to  the  Government,  and  nntil  the  bridge  and  its  approaches  are  fully  com- 
pleted and  thrown  open  to  public  travel,  the  Government  has  snch  control  over  the 
immediat-e  approach  as  to  authorize  it  t-o  prevent  the  construction  or  laying  a  street- 
railroa<l  fnirk  up  to  the  bridge  and  connecting  with  the  track  on  the  bridge. 

The  question,  however,  is  not  entirely  free  from  dlliicnlty.  The  city  council,  by  its 
cliartor,  hiis  the  undoubted  control  over  the  public  streets.  It  hits  granted  to  the  Gov- 
eniment  the  right  t.o  locate  the  bridge  at  the  foot  of  Le  Claire  street,  and  also  to  the 
railway  co.  the  right  to  lay  its  track  on  .Second  street,  but  it  has  not  by  any  ordinance 
defined  tlie  right*  conferred  upon  the  Government.  The  remedy  is  by  snch  appropriate 
inunicipai  and  8tat«  or  congressional  legislation  as  will  clearly  define  the  rights  of  all 
parties,  and  prevent  difficulties  which  may  frequently  arise. 

The  north  end  of  the  wagon  part  of  the  bridge  is  located,  as  I  am  advised,  at  the 
jnnctiou  of  Le  Claire,  Second,  and  Front  streets,  but  I  do  not  know  its  precise  relatiuu 
u>  the  lines  of  thej<e  streets  further  than  I  have  already  indicated. 
Very  rcspectfullv.  vour  obedient  servant, 

JAMES  T.  LAXE, 

C  S.  AUornmj, 
Col.  J.  N.  Macomb, 

Corp»  of  Eitqineeri,  Rock  Inland  : 

Sir:  In  accordance  with  your  reiinest,  communicated  through  Miij.  Benyaurd,  I 
submit  the  following  additioniil  opinion  in  relation  to  the  control  of  the  streets  in  tlie 
city  of  Davenport  and  the  necessary  legislation  to  vest  the  control  thereof  in  the  Gov- 
ernment so  far  as  requisite  to  the  use  of  the  now  bridge. 

By  the  statutes  of  Iowa  the  fee-simple  title  to  the  public  streets  is  vested  in  the 
municipal  authorities,  and  hence  the  absolute  control  of  the  streets,  subject  to  their 
free  unrestricted  public  use  as  such,  is  in  the  city  oouuoil,  which  has  also  the  right, 
with  the  consent  of  all  the  property-owners  on  and  along  sucb  streets,  to  vacate  the 
same. 

While,  therefore,  the  city  council  cannot  divest  itself  of  the  duty  and  the  nltimate 
responsibility  arising  from  the  control  of  the  streets,  yet  I  have  no  doubt  it  has  the 
right  to  grant  to  the  U.  8.  Government  the  use  of  these  streets  at  the  northern  end  of 
the  bridge  for  constructing  and,  if  necessary,  for  making  them  appn>aches  t.u  the  briilge, 
and  also  the  supervision  thereof  so  far  as  may  be  required  in  the  proper  use  of  the 
bridge,  snbjeot,  however,  to  the  duty  of  keeping  said  streets  always  free  and  passable 
to  the  public  in  their  ordinary  uses  as  public  streets. 

This  may  be  done  by  an  ordinance  to  bo  prepared  and  agreed  npon  between  the 
Goverumeut  and  the  city  and  to  be  adopted  and  piused  by  the  city  coancil. 

It,  however,  the  absolute  and  unqualified  control  of  these  parts  of  those  streets 
iw1,iucent  to  the  bridge  is  necesHary  to  be  vested  in  the  Government,  then  it  will  be 
necessary  either  to  have  those  parts  vacated  by  the  city  or  to  have  an  act  of  tbo  State 
legislature  anthori/.ing  such  control.  The  vacation  of  the  streets  would  be  very  diffi- 
cult, and  would  make  it  necessary  for  the  Government  to  purchase  the  title  after  such 
vocation. 

I  hove  no  doubt,  however,  of  the  power  of  the  city  oonncil  to  grant  to  the  Govern- 
ment all  the  control  and  supervision  of  the  portions  of  these  streets  adjacent  to  the 
bridge  and  reqiiiied  foi  its  upproaches  that  may  be  necessary  for  the  Govemmeut 
aatJioritios  to  exercise  in  the  nse  of  the  bridge. 


Verj-  respectfully,  your  obedient  servant, 


.IAME8  T.  LANE. 
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Rock  Island  Absenal,  Jpril  3itk,  ISTS. 
toiaii.  JiMRS  Gkan't  and  W.  C.  Brkw^tek, 

Praident  and  Sacrelary  Uai'enpori  Central  Hailway  Company,  Davenport,  fotea  : 
Qesn.t^MKS :  1  have  tho  honor  (.<>  aokowledge  tlie  receipt  of  yonr  letter  of  the  I7th 
jn-r    i,;.i.,»ii.  '  /■■ii.v  (if  rlio  clmrter  of  tlie  DavoDpurl  Central  Railway  Conipjui;,  aiMl 
I  'II  Vo  extend  a  horse  railway  line  uorogg  the  GoTertinieut  biidgea 

i,  il  Unils  from  Davenport,  Iowa,  to  Hock  latand,  lUiuois. 

Ill  r<'i>l,v,  1  liavti  tu  statu  that  1  have  no  iloubt  iu  my  own  mind  that  no  power  hM 
authority  to  ^raiit  such  a  privile;;e  except  Con;{reaa,  and  that  I  certainly  cuulil  not 
grant  aiu-h  a  [irivilejie. 

If  it  ytrrv  ettatilinhed  that  a  hone  railtcay  is  a  railroad,  snch  as  is  conteinplat«d  io 
thet  several  acts  of  Cuugress  anthorizio);  the  construction  uf  the  Kock  Island  bridge, 
then  it  is  possible  that  ibeHe  laws  empower  the  Secretary  of  War  to  grant  you  a  ri);bt 
of  way  over  so  much  of  the  Rock  I»laud  bridge  as  you  may  desire  to  nse.  but  a  right 
uf  way  gained  und^^r  those  laws  would,  iu  my  opinion,  compel  a  compliance  with  those 
portions  uf  thosf  laws  which  would  require  you  to  share  equally  with  the  Chicago, 

I:     '     '   '   :id  and   I'acilic  Railroad  Company  the  expense  whitb   •'    "       " lias 

iirred  in  L;cttin(^  .■•  right  of  way  over  the  Rock  Island  !■  u  a 

; -     .ly  .icn-sjs  tLe  iirsLMial  and  over  tiie  Oovermueut  wagon  briii^    : 

mu4t  be  iilitaincd  from  Congress. 
I'he  above  is  simply  ni.v  own  opinion,  bnt  I  beliere  it  is  a  correct  one. 
.in  this  connection  that  I   desire  the  construction  and  operation  of  a  l> 
^Jiero«Hi  (he  arsenal  and  Uovernmeut  bridges   between   Davenport  and   '■■ 

■■■:  '     ■.•Ay  because,  of  the  great  h<  r    ''■'    ■'  ■  •    '       ■•      — '    — 

er  towns  of  Davenports  Roi 

--.-nal  in  a  great  mea^nre  :  ^  ,  .     , 

1iridgt«  to  the  injury  of  Ooverument  interests. 

I  sh.inld.  tberffore,  favor  the  construction  and  operation  of  a  railwaj'  bj  snch  a  e«n-  ' 
1  >-  would  l>t«t  Hnlknerve  the  ini<Ti-i!tM  I  have  deaeribad,  and  I  thiok 

xUe  railway  ^bould  be  operatett  by  the  rail  way  eoinpaiiies  on  both 

-    ;  favorably  a  bill  which  wa<  reforrod  to  tne  from  the  lTntt4»d 

■  iii.iit'—  ai:ii.  I..  Lrr  lilt  this  right  of  way  to  the  Davtnporl  Cily 

ite  K.ulway  CofUpaoy,  aad  tlte  owaan 

Wii  idpctttuUv,  \vat  uM.  alt., 

D.  \r.  KL-^GLER, 
Srt.  LL  Cot.  V.  S.  J..  Ctpl.  of  Ordmmaet,  C 

To  which  the  followiti;?  i*p'.T  ^^^  received: 

Davkxport,  IoW4,  Jpril  27,  1371 
C<4.  D.  W.  Fi_»r.i.>:ii. 

Camdi,.  lUtpk  Iiiami  Arttnal,  Bofk  Itlmi,  IU.: 
•  ipt  of  Tonrsof  ti 
.  of  War,  we  ai- 


i (■■'•■  '•■-■-  •• 

[^tiw  ptupt.i  -    — 

■rM7  daatripiian,  iij 

S!lip«r»,  «*nr>!it  he 


k  i«r  ivf  ir  1    I  .-:iti    I 

laiidPariltc  R 

li    lirvitrr.    llitt    ! 


•!  wonld 

ag  sor- 

a  nr  mink  WQaM 

r  and  a«*|«i«M  in 

-.  jU  th*  [itvptrtydt 

whether  *!»«■  or  hone 

t,  scd  nf^nlatj"!  -   aad 

-  ■  '..o- 

.IT  \.  n:r»S".  iiock 
•A  ot  tiM  Govcra- 

■r    tl:r    T.nM    ,Y   the 

liia 


I 
[«f  II 

fai-r,.- 


Lrkct,a.  .&: 
C«Hgrr-- 


e  War  DefMftaMat  va*  liaHT  tkis :  X»  {WOrlstoQ  hM 

,>  is  attjr  m^mam  •f  tk*  Q«T«raMe«t  uyrtto* 

luariMd  iCMMlfMl »  w«nMi  Mad aadM^i* 

■»"  to  lk»  «mmiAM  of  the  old  railway  fccWga^ 


I 


iKirim  th»  W.i 

1  MtUtanr  ivaerrauwt^ 

n«  itmrisiaia  (or  tUrt*  c«n  roa  br  Wmea,  ar  aajr  a«ber  refcielM,  ' 
V  xvan  and  faridg«.    It  ta  ra  tkat  Mtfee*  Rka  all  i    ' 
tbacsMMi  ofiha  War  DofnitaMMt. 


sieet  t«  ae^airr  tin  wteale  itlaad  Ibr  aa 

ajr  atber  t 

'MiUtarT  i 
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lu  this  posUiou  of  afruirsoiirciirporalinn  liaa  the  right  anil  proposes  to  run  its  street 
cars  to  thi-  bridge  us  Hoon  sa*  linlshiMl.  SVr?  simply  at<lc  tliitt  until  ii  tlnul  detRrnii'iution 
ii  arrived  at  liy  the  War  Oopiirtiurnl,  we  have  the  power  to  run  our  ciirn  across  tho 
bridge  Bud  ishiiid.  In  our  letter  lo  the  Secretary  of  Wiir,  which  wo  wrote  to  aoooin- 
pauy  any  reference  you  might  iiiukc,  we  snggnsted  Ihiit  if  the  power  to  spend  money 
ny  the  Depiirtint-nt  for  this  purpose  vtm  dotihted,  we  wonhl  iidvunco  it  und  titke  our 
risk  of  contribntiiiim  horn  other  street  riiilwiiys  or  the  tfuited  Stiites.  We  send  you  n 
copy  of  that  comoiuaicutioa,  nnd  solicit  your  attention  und  that  of  the  War  Depart- 
ment to  it, 

Yuur  obt.  svts., 

JAMES  GRANT. 
W.  C.  13KEW.STER. 

TLp  following  is  tbe  letter  refeircil  to  in  tbe  foregoing  cotumuuication  : 

DAVK.NPonT,  April  lUth,  1872. 
Hon.  W.  W.  BKI.KXAI', 

Siorelari/ of  ll'ar,  iranhimjlon,  IJ   C: 

Dkak  Sir  :  The  Davenport  Central  .Street  Ruilway  Company  has  n  charter  from  tbe 
city  to  build  their  road  to  the  Ooverument  bridge  at  this  place,  and  will  be  ninning 
their  oars,  already  iu  operation,  to  the  bridge  as  soon  as  it  is  open  for  travel.  The 
bridge  is  constructed  with  a  track  for  street  r-ars,  and  the  opinion  was  common  that 
Congress  would  authorize  some  company  to  build  a  street  railway  across  the  foot  of  the 
island,  a  distance  of  perhaps  half  a  mile.  With  this  view,  I  was  instructed  by  the 
Davenport  Central  Company  to  apply  to  Congress  for  such  rights. 

Ad  interview  with  Colonel  Flagler,  the  c^jmmaudant,  has  satisfied  as  that  our  appli- 
cation to  Congress  should  not  have  been  made;  that  the  War  lleiiartment  does  not 
intend  that  there  shall  be  any  private  ownership  of  property  on  the  isljtnd,  and  the 
entire  regulation  of  highways  on  the  island  will  be  under  the  control  of  the  War  De- 
partment. As  a  street-rail w.'jy  trauk  has  been  prepared  on  the  bridge,  we  infer  that  it. 
will  be  ejcteiided  across  the  island  to  the  Illinois  side,  and  that  it  will  be  open  to  all 
street  railways  that  shall  contribute  such  sums  as  the  Department  may  rei^uire,  and 
get  authority  from  the  locjil  governments  to  run  to  the  bridge.  With  this  we  are  con- 
t«nt.  We  suppose  the  War  Department,  without  further  legislation,  has  ample  power 
to  make  and  regulate  the  use  of  highways  across  the  island  and  bridges.  If  you  have 
any  doubt  about  sncli  power,  we  suggest  that  you  obtain  it.  Nothing  will  be  done  in 
relation  to  private  interest  by  the  present  Congress.  The  bridge  will  be  open  to  pnblio 
use  in  May,  and  unless  a  tramway  is  constructed  for  street  cars,  passengers  (from  town 
to  town)  will  be  much  inoommo(led.  The  company  I  represent  is  ready  to  act  now,  to 
nubmit  to  all  rules  which  you  may  e.stablish  for  street  cars  crossing  the  bridge  and 
island,  and  if  the  small  sum  necessary  to  extend  the  track  across  the  foot  of  the  island 
is  of  any  importance,  to  furnish  it,  and  look  to  Congress  or  contribution  from  other 
l^onlpa^ies  to  re-imburso  them.  What  we  wish  is  to  make  money  for  ourselves,  and 
itcconiniiNliiie  the  large  travel  which  will  seek  the  bridge  during  the  present  season. 
Viior  olii'ilieiil  siMvant, 

JAMES  r;R.\NT, 
President  Darenport  Central  limlwaij. 

Uii  tbe  30Lb  of  April,  1S72, 1  referred  tbe  forejroing  letter  to  the  Cbief 
of  Ordnance,  witb  the  following  iudorsetnent,  viz: 

As  the  letter  from  Messrs.  Grant  and  others,  referred  to  herein,  was  sent  to  the  Sec- 
rotary  ol  War  direct,  and  is  probably  now  at  the  War  Office,  il  is  respectfully  suggested, 
if  the  Chief  of  Ordnance  deem  it  desirable,  that  these  papers  be  referred  to  the  ."Secre- 
tary of  War  also. 

Copie«  of  the  letters  from  Messrs.  Grant  and  others  to  me  .'vnd  of  my  reply  thereto 
are  ii..  I.,..i.il  My  views  respecting  a  horse-railroad  across  the  (Jovernment  bridges  and 
thi.  "i  the  arsenal  are  fully  explained  in  my  letter  to  Messrs.  Uraut  and  others, 

(coj  l.'jniid  also  in  a  report  on  Senate  bill  No.  StJl,  referred  tome  fiom  the 

Oniii;iiui.  1  Hlice  February  10,  l.*7'.i,  and  returned  with  letter  dated  February  l.i,  l^'i. 
I  woulrl  respectfully  iuvite  attention  to  those  views  before  any  favorable  action  is  taken 
upon  the  application  of  Messrs.  Grant  and  others. 

I  still  bili'-vo  that  my  opinion  expresHcd  to  the  writers  of  this  letter,  that  authority 
tu  build  und  operate  a  horse-railway  across  the  bridges  and  arsenal  could  only  lio 
granted  by  (.'ongress,  was  a  correct  one. 

The  net  approved  .June  27,  18U0,  says,  "  and  establishing  thereon  a  wagon  road  for  tbo 
tl84<  of  the  (iovcrnment  of  the  I'nited  States." 

The  -writers  nsk  for  the  building  of  something  not  a  wagon  road,  and  for  the  use  of 
the  Mtme  by  a  corporation,  not  the  Government  of  the  United  States,  for  which  the 
act  <lo(«  not  givi-  authoiity. 
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A  nnmber  of  corporations  (not  less  th»n  six,  I  believe)  are  applying  for  tfah  prir- 
ileco,  and  it  is  possible  that  these  applicants  are  eDdeaTorin);  to  head  off  the  others 
before  they  can  obtain  the  authority  from  Congress.  If  the  horse- railway  is  evor  buUt, 
I  thinic  it  should  be  operated  for  the  following  purposes : 

First.  To  afford  the  greatest  ainoont  of  benetit  to  the  Gk>Temnient  of  the  Uoitod 
States;  and, 

Second.  The  greatest  amonnt  of  benefit  to  the  cities  of  Moline,  Rock  Island,  and 
Davenport,  and  to  that  end  that  it  shonld  be  operated  in  connection  with  the  other 
horae-railways  ou  both  sides  of  the  river. 

D.  W.  FLAGLER, 
'  Capt.  of  Ordnance,  Bvt.  Lt.  Col.  U.  S.  A.,  Comig^ 

The  Committee  on  Eailways  and  Canals,  appointed  by  the  Forty-third 
Congress  on  December  17, 1873,  referred  House  bill  No.  391  to  the  Sec- 
retary of  "War  for  bis  judgment  in  regard  to  the  propriety  of  its  being 
passed,  and  having  been  sent  by  him  totbe  Chief  of  Ordnance,  United 
States  Army,  it  was  referred  to  me  for  report.    The  bill  reads  as  follows : 

[IT.  K.  3!il.    Fnrty-tblrd  Congreaa,  first  seaKion.] 

In  the  HonSK  of  Rkprerkxtativks, 

December  S,  1873. 

Read  twice,  referred  to  tlio  Committee  on  Railways  and  Cauala,  and  ordered  to  be 
printed. 
Mr.  Cotton,  on  leave,  introduced  the  following  bill : 

A  HILL  to  eiiijioTTOT  tl.i>  Secretary  of  War  to  entabliah.  ninler  certnin  riinilif  inns,  a  hnrae  railway  npon 
anU  ovor  tho  iHliiml  of  llm'k  iHlaiid  and  bridges  erected  by  the  Uiiiled  States,  couuecting  the  citipa 
of  DuTonport  and  liuuk  Island  tburewith. 

He  it  enacted  hi  the  Senate  and  House  of  Fepresenlatices  of  the  Vnittd  State*  of  America 
in  Congrem  aanewliled,  That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  and 
empowered  to  have  UKMted  and  built,  in  snch  manner  as  ho  may  deem  tit,  upon  the  island 
of  Kocklslaiiil.in  the  State  of  Illinois,  and  ii))on  the  bridges  coniieetiiig  it  with  the  cities 
of  Davenport,  Iowa,  and  Rock  Island,  Illinois,  acontiunoiis  line  of  double-track  passen- 
ger-railway, at  the  cxpenHo  of  such  liorst'-railway  companies  as  may  desire  to  operate 
the  same,  which  eompaiiies  shall  have  the  privilege  of  operating  the  said  railway  at 
their  own  expense,  and  only  Ity  animal  power,  under  sach  regulations  and  restrictions 
as  to  tho  times  and  manner  of  running  the  cars,  tho  koc])ing  of  the  roadways  and 
tracks  in  repair,  and  the  rates  of  fare,  as  the  Secretary  of  War  shall,  from  time  to  time, 
prescribe;  the  Secretary  of  War,  under  the  same  regulations  and  restrictions,  may  per- 
mit any  other  horse-railway  company  or  companies  also  to  opcr;ite  said  railway  npon 
their  paying  to  the  i):irties  in  interest  their  proportionates sliare  of  the  cost  thereof,  and 
lie  shall  determine  the  amount  to  be  paid.  The  said  privilege  shall  be  at  nil  times 
liable  to  suspension  or  revocation  by  the  Secretary  of  War  whenever,  in  his  judgment, 
the  public  interest  may  demand. 

Skc.  'i.  That  (lie  said  rompanies  shall  lie  required,  whenever  so  directed  by  the  Post- 
mnster-tieneral,  to  carry  the  mails  of  the  I'nited  Stales  to  and  from  tho  cities  of  Daven- 
port, Iowa,  and  Hciek  Island,  Illinois,  and  shall  have  no  elaiiii  toreompensation  for  snch 
service  beyond  that  wliieh  may  bo  ordered  to  be  paid,  as  in  his  view  equitablo  and  just, 
by  the  I'ostniaster-tieneral. 

Skc.  H.  That  if  any  person  or  persons  shall  willfully  and  iinneoessarily  obstruct  or 
impede  the  passage  on  or  over  said  railway,  or  any  jiart  tliereof,  or  shall  injure  or  de- 
stroy the  ears, -or  any  jiroperty  belonging  to  said  eompaiii.-*,  the  person  or  persons  so 
olVending  shall  fiufeit  and  pay  for  every  sneh  oll'ense  the  suiii  of  twenty  dollars  to  said 
companies,  and  shall  remain  liable,  in  addition  to  said  penalty.  f<ir  any  loss  or  damage 
occasioned  by  his,  her.  or  their  acts  as  aforesaid,  and  llial  suits  therefor  may  be  had 
in  any  court  having  jurisdiction  in  similar  ca«es. 

Skc.  -t.  This  act  may  bo  amended  or  reiiealed. 

The  f()r('<r<)in<i  pajiers  wore  returned  to  the  (  liicf  ol"  Ordnance,  with  the 
following  intlor.somont : 

l!lK  K  i.-I.AXI>  AnSKXAT., 

Vtcr.  i!:M,  1873. 

Kespei  tfully  returned  to  the  Chief  of  (Vilnanee,  T.  S.  A. 

I  iiulose  lierew  ith  a  map  .showingthe  pn>)s>sed  location  of  this  railroad.  The  mnte 
is  liver  the  l«o  srsenal  wagon-road  bridges  and  across  the  ar^enaI  grounds,  along  Fort 
Ar.nstroiig  avei:r.e.    In  my  opinion  it  would  be  unwise  for  the  Tnited  t»tates  to  author- 
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tli»  Ijnililiiic  oftliis  rnilroKd.  TIip  control  of  tlie  ro»<l  wuiiM  have  to  rciiiaia  utirter 
tlio  !5L!:n?iaiy  of  War,  and  woiilil  pri'suiit  «oiue  <liHicult,ii,-s.  Tlio  track  iiud  nirn  on  the 
«anio  would  fnrnish  some  obstruction  to  thii  liirye  trnflic  of  toaius  uoir  on  tin.'  bridges. 
This,  ill  conneotion  with  tho  draw  on  thu  lonj;  bridge,  the  steep  npiiroach  iit  tlie  north 
end,  which  will  probably  be  fnrther  obstructwl  by  the  track  of  the  UuveniHirt  and 
St.  Pant  Uailroan,  and  tlio  tracks  and  Hidinrraof  three  railroad  companies,  which  the 
proiKised  track  would  have  to  crcMS  at  the  south  npprn.och,  (on  the  Rock  Inland  side,) 
incrcuies  tlie  likelihood  of  trnnble  and  olistructiouH.  These  objections  are  not  such  as 
would  (jenerally  prevent  rnnnieipal  anthoritiea  from  granting  a  charter  in  like  cases, 
but  the*e  taken  in  connection,  the  objection  to  and  dillicnlties  inseparable  from  graut- 
iu);  private  onuipnuies  vested  ri>;hts  within  a  military  post,  and  particularly  an  nrsena), 
and  troubles  growing  out  of  ijuustiouu  of  jnristlictiou,  are  such  as  to  make  me  think  it 
would  be  unwise  to  grant  it. 

I  do  not  think  the  citi/.ens  of  the  two  cities  are  generally  in  favor  of  the  building  of 
Kuch  a  truck ;  that  is,  there  is  a  feeling  that  the  obstruction  to  teams  would  not  be 
compensated  for  by  the  benelit  to  travel. 

I  am  aware  that  this  opinion  and  report  docs  not  agree  with  one  made  by  me  upon 
n  similar  bill  lost  wint«r,  but  it  is  the  rejiult  of  observation  during  a  year  of  use  of  the 
bridges  by  the  public,  and  of  a  free  diacnssiou  of  the  merits  of  the  cose. 

If  the  railway  is  to  be  hniU,  the  iirovisionsof  the  inclosed  bill,  leaving  the  whole  matter 
ia  the  hands  of  the  Secretary  of  W  ar,  are  proper,  and  these  prov  isious  .should  be  ic.tistcd 
upon,  and  slinuld  not  bo  changed. 

I  recuniuieiid  that  the  iifh  and  lOlli  lines  of  sec.  3  be  changed  to  read,  "sail  ttXDrc- 
for  may  be  h.id  in  courts  of  the  United  States." 

It  is  necassary  that  the  jurisdiction  of  the  L'nite<l  States  over  the  bridges  shonid  be 
raaintaiued.  The  jurisdiction  of  the  Unito<l  States  over  the  "  llock  Island  bridge"  ha« 
already  been  ciueiifioued,  and  a  case  iuvulTing  this  question  is  now  before  the  United 
tilntce  courts. 

D.  W.  FLAGLER, 
Capt'ii  0/  (Jitlnance,  BvU  Lieut.  Col.  U.  S.  A.,  CvunnainUng. 

TELEGHAPn  LINES  ACROSS  THE  BRIDGES  AND  ISLAND. 

During  the  jenrs  1873  and  1874  there  was  a  good  deal  of  correspond- 
ence with  tlio  ofliccrs  of  difltTcnt  tolc^rapb  companies  rosppctiug  the 
erection  of  telpgraph-lines  on  and  across  tJie  bridges  and  the  island. 
Tliis  resulted  iu  granting,  by  consent  of  the  iSecrotary  of  \Var,  the 
privileges  requested. 

In  1S73  the  Western  Union  Telegrai>h  Company  erected  a  handsome 
iron  tower  on  the  center  of  tlio  ditiw  of  the  bridge,  of  snuh  height  as  to 
cause  the  wires,  rising  to  its  summit  from  the  top  of  the  bridge  on  each 
side,  to  be  above  the  tops  of  the  highest  smoke-stacks  of  steamers  at 
high  water.  The  tower  is  provided  with  a  revolving  top  to  permit  the 
turning  of  the  tlraw  without  interfering  with  the  wires.  The  same  com- 
pany fastened  insulating  wooden  strips  to  the  top  bracing  of  tho  bridge, 
from  Davenjiort  to  the  islautl,  for  carrying  the  wires,  and  put  u\)  aloug 
Fort  Armstrong  avenue  and  along  the  east  side  of  the  other  bridge  a 
line  of  heavy  "city"  telegraidi-poles. 

This  privilege  was  granted  to  the  Western  Union  Telegraph  Company 
on  condition  that  they  should  jjermit  other  companies  to  put  their  wires 
on  the  same  line  of  poles  and  other  supports  upon  their  paying  to  that 
company  a  fair  sliare  of  tlie  cost.  The  Atlantic  and  Great  Western 
Comjiany  has  complied  with  this  condition  and  put  up  its  wires  on  tho 
same  line. 

In  1872  the  Western  Union  Company  furnished  me  with  wires,  poles, 
and  instruments  and  battery,  and  1  put  up  a  telegraiihlino  front  tho  ar- 
senal oflice  to  the  west  end  of  the  island,  about  1^  miles,  and  connected 
there  witli  the  wires  of  the  Western  Union  Company. 
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The  following  pnpers  give  a  history  of  tbc  cnsea  involving  the  jiiris- 
dietion  of  the  United  States  over  the  pnrt  of  tho  iniilge  lying  botwccu 
the  center  of  the  main  channel  of  the  river  anil  the  city  of  Davcnporlj 
and  the  l).ivc'iH)ort  approach :  1 

llNrrED  Statiss  r«.  William  IK>ii:iiMK.  1 

Uiiforo  S,  K,  13ro\vu,  (>8<iutrc,  Uniled  States  coninil8&ioDi.'r.  1 

Jt'iSK  i:),  1B73. 

Tim  <3i'fiMi(1ui)(  WII8  arrt'KtiMl  im  tliii  cliur^o  nt'  l\w  rrinie  of  un  UMxaunU  with  iotout  to 
kill  OHi:iir  OIiIkou,  ii  giiiircl  uii  I  lie  Uuveriiiiiuiit  bridge  at  llie  Kock  IaIsiiU  urtoliul,  oo 
tbu  uijjlil  ut  (liu  lltb  of  ,1(1110,  lrf73.  . 

STATKMEXl-  OK  FACTS.  | 

Oicur  Olildun  wiis  it  rfgiiliir  giiunl  Kl:itinii(^rl  on  the  main  bric1);r  bofwviMi  the  iMlnml 
of  Ruck  iBlauil  nnii  the  Iowa  uUorc  of  the  MiasiuHippi  River.  On  tbu  nigbt  of  tlm  lltli 
of  iliiiiu,  L-T:),  tbc  dc'fi-uilaiit  drove  acronH  xnid  bridge  M-vcriil  times,  Hto|»|iiiig  biH  wagou  1 
ou  t.lit<  bi'idgu,  nud  olbifrwise  niiKcomluctiii);,  in  violation  of  tbe  rugiilations  for  penong  I 
perniittiid  to  nae  sa'uX  bridge,  ttod  on  being  reminded  by  tiio  Hnid  gniird  of  th«  rngula- 
lionH,  and  being  ordered  to  move  on,  became  excited,  iiud  made  tbreiiln  against  tbe 
gnnnl. 

IIu  came  back  tbc  Inttt  time  (vridently  ^vith  no  otber  pnrpogc  tban  to  create  a  (]uar-  | 
Tcl  witli  Hnid  gnard,  und  eundiicted  liimself  in  a  violent  and  boisterous  manoer,  and 
on  reaching  the  north  end  of  tho  bridge  (ou  tbe  Iowa  shore)  demanded  that  tbe  guard 
Nhonid  come  ont  and  talk  with  bim,  which  demand  tlio  gnard  declined  to  obey.  iS>x>n 
after  the  defendant  drove  back  on  to  the  bridge  where  the  gourd  wax.  and  Ato|ii>e4l 
and  began  au  allerciiliuu  with  hitn,  and,  on  being  ordered  to  move  ou  in  the  track',  an 
required  by  the  regulations,  related,  and  made  the  a^ault  ou  the  guard  with  a  loaded 
pistol.  I 

Hn  was  arrcHted  nt  tbe  end  of  ttie  bridge  on  the  inland  of  Rook  Island,  locked  up  | 
in  the  gnard-bouHe,  and  on  tbe  next  day  wax  delivertul  to  the  United  StaleR  marHbal  for 
(he  dlHlrict  of  Iowa,  who  had  a  warrant   for  said  defendant,  iMnneil   by  said   comuiis- 
hioner,  and  woh  bronglit  to  trial  on  tnu  charge  above  Hiated,  liefore  said  United  Statr«  i 
coiuiniBsiouor,  un  the  U<th  day  of  June,  ls7,'i,  at  tbu  city  of  Davunport,  Haid  diatrict  of 
Iowa.  I 

JunicH  T.  Ij»ne,  U.  S.  district  attorney  for  the  district  of  Iowa,  appeared  for  plaintiff.  I 

Mi'SsTN.  .Sweeney  and  Jackson  ap|>oared  an  counsel  for  defendant.  I 

Oil  tho  trial,  on  these  facts,  it  was  c.lainie<l  by  tbe  district  attorney,  on  behalf  of  tbo  1 
Cioverumcnt,  that  the  State  of  Illinois,  by  an   act  of  tho  legislature,  had  ce<lod   to  tho  { 
l.'nited  ,Statea  full  jurisdiction  over  the  island  of  Kock   Island  and  the  wati-r^  and  ' 
approaches  udjiicent  thereto.    That  by  various  acts  of  Congress  tbe  liiilcd  Stattii 
had  ctablisbrii  an  arsenal  end  armory  on  saiil  island,  and  unsullied  compl<-te  authority 
and  Jurisdiotion  over  tbe  said  island  and  the  waters  adjacent  thereto,  and  constructed 
tbo  bridge  in  iiui-stion  for  the  use  of  and  lis  an  approiicli  t^  siiid  island,  and  as  a  part  1 
of  said  arsenal  and  armory,  and  tbc  United  i^tatuil  had  fuU  authority  and  jurisdictiua  I 
over  the  same.  I 

That  notwilhstauding  tho  ofTonse  charged  was  Conimilled  ou  that  part  of  the  said  I 
bridge  which  is  within  ilie  county  of  8cott  and  Slate  of  town,  and  that  said  State  of 
Iowa  has  never  by  any  act  of  its  Icgistatnre  ceded  its  antborily  and  jurisdiction  over  I 
said  part  of  said  bridge  to  the  Unit'Cd  States,  yet  the  United  olalcs  res<:rvud,  in  Ui«  ] 
admission  into  tbe  Union  of  both  the  Slates  of  Illinois  und  Iowa,  its  general  authority  I 
over  the  Mississijipi  River,  and,  inasmuch  as  both  the  constitutions  of  the  .States  of  1 
Illinois  and  Iowa,  a^  well  as  tbe  laws  of  each  of  said  .States,  provided  tliiit  for  otfens<^  j 
committed  on  said  river  the  jiui.s<licllon  to  punish  wa»  in  oithur  State,  tho  JnristlicUou  J 
of  the  KiHleral  courts  in  tbe  ilistrict  of  Iowa  noH  wuU  takeu  iu  thin  case,  li  tbo  otfeuaoJ 
was  punisbablo  by  any  act  of  Congress.  1 

And  tbe  counsel  for  the  Uuited  Slates  relied  upon  the  Slid  section  of  the  act  of  Coti-  I 
grcKs  of  tbe  5tb  of  April,  It*G<i,  (sec  *^ud  Urlghtly's  Digest,  page  IliO,  see.  71,)  wbicti  J 
providas  as  follows,  viz  :  I 

"  If  any  ofleuse  shall  lie  conimilted  in  any  place  which  ha*  been  or  Rhull  bercnftcr  lio  ] 
cediHl  to  niid  under  tbe  jurisdiction  of  the  itnited  States,  which  olfense  is  i"'  •"■■I'MtcHl  I 
or  the  rinnishincut  thereof  is  not  specially  provided  for  by  any  law  of  the  '  ,  !r«,  J 

kiich  ottense  shall,  upon  conviction  in  any  court  of  the  United  States  havi  mco  I 

thereof,  be  liable  to  and  receive  the  game  punishment  as  the  law  of  the  .Suiin  lu  wbicli  I 
bucb  place  is  or  may  lie  situated,  now  in  force,  may  proviilu  for  the  like  oDensc  when  j 
committed  within  tbo  Juiisdielioii  of  such  State;  and  no  subsequent  repeal  of  any  duch  I 
.state  law  shall  at)'»'t  any  prosecution  for  such  oDensc  iu  any  of  the  courts  of  the  lluiud  j 
SUtes.'  ] 

The  conQsul  for  defeudant  claimed  that  inaeiuacb  oa  tbe  Zooiu  of  tbe  offcnso  wm 


HEPOBT  OF  THE  CHIEF  OF  ORDNANCE. 


309 


witliiu  the  iKinndary-linos  of  tlio  StaU'  of  lowij,  which  hnd  never  ceiletl  it«  Jnriiwllction 
ovtr  Haid  plwc  to  tlio  Uiiili-d  Stafi'H.  iho  oIlLMihe,  if  comniltled,  wiw  i-xcluoivuly  coguiz- 
Bbln  ill  the  courla  of  the  Stutt'  of  luwa. 

It  waB  cunceded  that  by  the  laws  both  of  the  Statn  of  IlliiiniH  and  of  Iho  Stuto  of 
loxTii,  thi."  oflV-nso  wuN  a  felony  and  paiiibhable  criiniiially  by  rtim  and  iiiipriNOiimerit. 

SECtSIOX. 

The  (Joiiiinishionor  held  tliiit  (ho  ofTriKu'  was  ohmrly  within  the  2nd  Boction  of  tho 
act  of  Couyri'ss  relii-d  upon,  and  thiit  tli«  wiiid  Onvt  rnnn-tit  hiid);o  wa»  a  necewjiiry  part 
of  the  Rock  iKland  ni>uijuil  and  arMimy ,  and  as  such  tlio  United  Statea  had  fnll  and  uoni- 
{itete  authority  over  it,  nud  jni  ii>diutiou  to  piiin!ih  olt'enseH  couiniitted  on  ttaid  lii'id;;i<  or 
any  part  of  it,  and  lichi  thudefL-ndaut  to  bail  to  unrtwer  an  indictmout  in  th«  \'.  .S.  cir- 
cuit uourc  for  the  district  of  Iowa. 

KolcH  to  the  aboct  citst. 

IsL  The  shoro  nbntmcnt  of  said  Oovcrninont  bridge  is  located  on  the  hauls  of  the 
Misainsippi  Kiver,  within  thfi  city  of  iJsvcnport  and  the  State  of  Iowa,  bnt  there  i»  no 
resolution  or  ordinance  of  the  city  council  of  said  city  untborizinj;  or  conKuntinf;  to  it, 
or  giving  to  the  Uniteil  S(nt«H  any  anthority  or  control  over  the  approach  to  the  bridge, 
whioli  extendu  over  two  or  three  of  the  public  streets  in  said  city. 

'iud.  There  is  an  out  ire  absence  of  ony  legislative  action  by  the  State  of  lown,  giv- 
ing any  control  or  authority  to  the  United  Stales  over  that  end  of  the  bridge  within 
tho  limits  of  the  Slate  of  Iowa,  or  in  any  luuuuer  ceding  to  the  United  States  the  juris- 
diction of  said  .State  over  said  territory. 

'M.  Cougress  has  not  passwl  any  act  proviiUng  for  tho  nianagenient  and  control  of 
that  part  of  said  bridge  devoted  to  the  use  of  teams  and  wagons,  and  regulating  the 
manner  of  such  use  by  teams,  foot-passengers,  and  street-railways,  and  enforcing  the 
some  by  the  iinpositiou  of  suitable  penalties  for  violation  of  any  of  such  xirovuioufi. 

This  case  was  never  brought  to  trial,  and  no  dt^cision  iu  the  United 
States  conrt  of  the  question  of  jurisdiction  was  obtaineil. 

The  following  correspondence  relates  to  the  Davenport  and  Saint  Paul 
Bailroad  Company  crossing  the  approach  to  the  Kock  Island  bridge: 

Rock  Ialaxd  Arsknai.,  Sept.  23, 187C. 
Mr.  JoM.v  E.  IlENnv, 

rreiid4:nt  of  the  Vnrenport  and  Sorthvextrrn  It.  li.  Co.,  Darenport,  Iowa: 

Sir:  In  our  last  conversation  upon  the  subject,  I  noderstooil  yon  to  say  that  your 

company  had  abandoned  a  plan  which  was  proposed,  or  talked  of,  that  is,  of  running 

n  track  of  vour  coui]>any  over  the  approach  of  the  arsenal  bridge  at  the  Dovcnport  end. 

The  work  of  grading  for  your  track,  which  is  now  going  on,  seems  to  indicate  a 

change  of  plan  and  an  intention  to  run  the  track  over  the  approach. 

Will  you  be  kind  enough  to  inform  me  whether  this  is  true:  tliat  is,  whether  yon 
still  doairu  or  propose  to  run  your  track  over  the  approach  of  the  bridge;  and,  if  so, 
whether  any  steps  have  been  taken  to  secure  a  right  of  way  over  the  approach. 

I  should  also  he  obliged  to  you  for  any  other  information  on  the  subject  that  you 
may  have  to  commnnicato. 

Very  respeetfullv,  your  obt.  servant, 

D.  W.  FLAGLER. 
But.  U.  Col.  U.  S.  A.,  Comdg. 

Daveni'Ort  and  St.  Pal"i.  Raii.koad,  Rkc-exn'er's  Oiticr. 

Daifiworl,  Iowa,  Sept.  '£i,  187*!, 
Col.  D.  W.  Ft.AOLER, 

Jtuck  Jtlaiid  AiDcnal: 
PhtAR  Sir:  Yours  of  this  date  is  received  and  contents  noted. 

Tho  city  council  of  this  city  have  aulhoiized  niu  to  lay  a  track  across  the  bridge- 
approach  you  mention,  and  I  am  making  preparations  to'do  so  with  as  little  delay  as 
possible. 

Yours,  respectfully, 

.TOHN  E.  UENRY,  neceiirr. 

Rock  Tsunp  Arsknal,  Sept.  as,  1876. 
Hon.  .Iamks  T.  I.ask, 

{"nitr'rf  states  UhtrM  Attorney  for  the  dintrid  of  loini,  Davenport: 
Sir  :  I  am  informed  by  tho  receiver  of  the  Davenport  and  St.  Paul  Railroad  Co,  that 
Lis  cuuipauy  has  procured  authority  from  the  city  council  of  the  city  of  l>avenpurt  to 
construct  a  railroad  over  or  through  the  Govemnicnt  approach  to  tho  arscnal-hridgo 
at  the  Davenport  end. 
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UDfortniiately,  I  cannot  find  that  tbe  city  of  Davenport  or  the  State  of  Iowa  haa 
ever  ceded  to  tbo  United  States  the  land  covered  by  the  approach ;  bat,  even  withoot 
such  cession,  it  seems  clear  to  me  that,  inasmncb  as  tbe  city  of  Davenport  has  given 
to  tbe  United  St-ates  the  authority  to  uso  this  land,  and  to  constmct  thereon  for  its  nse 
an  approach  to  its  (the  Government's)  bridge,  it  has  not  now  the  antbority  to  grant  to 
another  company  the  privilo|re  of  building  over  or  through  this  approach  any  constmc- 
tiou  which  will  impair  or  injure  the  property  of  tbe  United  States. 

In  my  opinion  tbe  proi>osed  construction  will  serioasly  injure  the  bridge-approach, 
and  iuterfere  with  tbe  use  of  the  bridge,  by  eadaogeriog  the  Uvea  and  property  of 
those  who  use  the  bridge. 

As  tbe  bridge  is  under  my  command,  and  property  in  my  charge,  I  am  compelled  to 
protect  it  from  injury.  I  have  the  honor,  therefore,  to  make  respectful  application  to 
yon  to  procure  an  injunction  against  Raid  Davenport  and  Saint  Paul  K.  B.  Co.  from 
prosecuting  said  construction  over  or  through  tbe  Davenport  approach  to  the  arseoal- 
bridge  (oGBcially  known  as  the  Rock  Island  bridge)  until  the  matter  can  be  laid  before 
tbe  Secretary  of  War,  and  his  authority  for  the  construction  obtained. 

Also,  if  authority  to  construct  the  railroad-track  over  tbe  approach  to  tb«  bridge 
is  obtained,  the  plans  for  tbe  construction  should  first  be  submitted  to  the  Secretary  ot 
SVar  and  acted  upon  by  him,  in  order  that  the  track  may  be  so  coustraoted  as  to  injore 
the  property  of  the  United  States  as  little  as  possible. 

As  this  is  an  nrgcnt  case,  I  have  to  request  you  to  act  in  the  matter  as  soon  as 
possible. 

A^s  the  case  is  so  urgent,  I  have  sot  time  to  make  application  to  the  Attorney- 
General  to  instruct  you  to  act  in  the  matter, -and,  therefore,  apply  directly  to  yoa,  as 
required  by  law. 

Very  respectfully,  your  obedient  servant, 

D.  W.  FLAGLER, 
Sri.  Lieitt.  Colonel  C.  S.  A.,  ilujor  of  Ordnance,  Conmuiniiwf. 

To  which  the  following  auswer  was  received : 

DiiV£NFOKT,  Odoier  6, 1876. 
Col.  D.  W.  Flvgler, 

Rock  Island  Arsenal : 
Sir:  I  have  prepared  tbe  bill  for  an  injunction  asaiusl  tbe  Davenport  aud  N'ortb- 
westcrn  Railroad  Company,  aud  wish  to  sw  you  in  reference  to  it,  and  would  be  glad 
if  you  could  call  at  the  otUce  to-morrow  (Saturday)  moruing.    It  may  he  necessary  to 
,  have  some  atlidavits  to  use  on  the  hearing. 

Have  you  a  copy  of  tbe  report  of  General  Warren  to  the  city  council  a.sking  for  tbo 
use  of  the  street  f 

If  you  have,  1  shall  thank  you  to  bring  it  with  you. 
I  shall  i)robably  go  to  Dea  Moines  on  Saturd.'iy  evening. 
Very  respeetlully, 

JAMES  T.  LANE. 

U.  s.  Attomey. 

Iiiji,K  I~i.AM>  .Vn.^KNAi.,  <Mvhef  6,  Igiia. 

Hon.  .I.VMKS  T.    I.ANK, 

t".  *'.  i>i»tric't  Aii')rn"j,  Ii,iri-fui>rt: 

Sir:  In  reply  to  your  letter  of  tlii<  ilate.  I  n  ;;ret  to  ?:tate  lliat  I  have  not  on  the 
(i'.fs  of  tbe  arsenal  a  i:opy  of  tlie  report  von  a.-k  for. 

The  Secretary  of  War  and  General  .Slienuaii  are  here  to-day.  and  this  will  prevent 
me  from  coming  to  see  you. 
I  will  come  ov.r  on  Monday. 

Verv  re-peetluliv.  viii;r  o'lO'lieiit  M.i'va:;i. 

P.  W.  FLAGLKR. 
lilt.  Lt.  CuloHil  r.  i>.  A.,  CvkimaHiiing. 

1)K.>  M..IN::-.  b.A.v.  OctulK-rO,  l?Tt;. 
Colonel  D.  \V.  Ki.vc.m:.':, 

ii'<x'4  hland  Arama! : 

Dear  Sir:  I  prepared  a  bill  i'T  i!ij,nictio:i.  and  wrote  you  a  note  to  call  at  my 
otiice  on  Saturday:  but  I  suppose  you  were  detained  by  the  visit  of  tae  bouorablo 
Secretary  of  War. 

If  you  still  desire  that  I  make  tbe  application,  you  can  call  at  onr  oiliee,  and  Mr. 
DavbMin  will  read  yon  the  bill,  to  which  you  can  bo  sworn  before  a  I'niteil  States  com- 
mis.4iouer,  and  can  make  out  atbdavits  of  yourself  anil  any  other*,  showim;.  as  matters 
of  fact,  how  ar.d  in  what  manner  the  construetion  and  operation  of  the  railroad  across 
the  aiiproacii  -.vi;;  ii;j:ire  tbe  bridge  or  interfere  with  its  usi'  by  t'.ie  Government. 
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'ruination  ami  reileuliou,  tUut  I  Imvu  j^ruve 


I 


I 


I  c»ufe*'<,  al'liir  HDiiio  coriKii!.''"'' 

•iullblM  MX  to  llle  NCICUUHS  Uf  Olll 

I  li:»v«  iRi  doubt  n.H  to  it«  iiij -I    iipou  the  uso  of  the  liridRi',  Imt  do  not 

tliiiik  i(  ia  such  »ii  injury  as  can  l>«  niiiifiliiMl   by  writ  of  injanutioti.     Ilowftvt'r,  if  you 
atill  i1i<«iro  it,  and  will  coui|il(.-tu  tlii>  |i)i|»t8  u.^  ubove  8ii;;getjto<l,  uud  liuvo  tbem  fur- 
Wttrdixl  tiinit:  liuri;,  I  will  muku  the  u|i(>liv;i(i<iu  , 
Very  rusjiccl fully, 

JAMES  T.  LANE. 
U.  S.  Allvrnty,  IHnl.  </  jowa. 

Rock  Isnxn  ArisKNAi,, 

Ovloher  111*,  1H76. 
Hun.  J.»MKS  T.  Lanb, 

i'liited  Stntt^i  AHorufi/,  DUtriet  of  Jotea,  Ziet  Moines: 
Sin  :  I  have  just  rrcpivpd  your  letter  of  October  0th.     1  am  very  anxious  to  niuke 
an  attempt  to  procure  the  injunction,  even  though  we  fail. 

I  am  coDlini'il  to  my  bed,  suftering  much  paiii,  and  not  able  to  attend  to  buBiueii.<4. 
I  will  trj'  to  have  nil  the  Btlklavitu  you  a«K  for  completed  to-morruw. 
Very  rospectfullv,  vour  obedient  servant, 

D.  Vr.  l-LAfiLER, 
Bvt.  LU  Colonel  U.  S.  A.,  Major  of  OrAiiame,  Commaiidimj. 


: 


Rock  Isi.ani>  Arsknal, 

Uetober  Vilh,  1S76. 
Hou.  James  T.  La.nk, 

United  Stalin  Attorney,  "Dintrict  of  luiva,  De»  Moinet  ; 
Sir  :  Keforriug  to  my  letter  of  ye6terdiiy  respecting  the  completion  of  corlain  aflida- 
Tits,  I  hnd  that  the  United  Stjites  comuiitisioner  at  Rock  I»lnnd  ia  abaeut  from  homo 
and  will  not  return  for  two  weokii,  auil  Mr.  Uavisou  informs  me  that  the  Uoitad  Statea 
commiitaioners  at  Daveui>ort  have  uu  authority  outside  the  limits  of  Iowa. 

I  am  still  unable  to  leave  my  room,  aud  as  I  am  very  anxious  to  procure  the  injuDC- 
tioD  restraining  the  Davenport  aud  Northwostern  liiiilroad  Company  from  pusbinK 
their  track  across  the  approach  to  the  Govorumeut  bridge,  I  wish  to  ask  if  there  is  not 
•ume  other  courtie  of  procuduro  that  will  be  as  elfectivcas  the  affidavit  made  before  the 
United  iStMtes  commissioner  T 

Very  respectfully,  your  obedient  servant, 

D.  W.  FL'AGLER, 
Bvt,  It,  Col.  U.  S.  A,,  Major  of  Ordnance,  CommandiH<i, 

Rock  Ihland  AnsF.nrAL, 

OcloliertHitk,  1876. 
To  the  Cimci'  •ii'  Orknanck, 

U.S.Armi/,  fi'athinglon,  D.  C. : 

Sir:  I  have  the  honor  to  inform  you  that  (he  Davenport  and  St.  Panl  Railroad  Com- 
pany (now  kuowu  as  the  Davenport  aud  Northwestern  Riiilroad  Company)  is  grad- 
ing for  and  jireparing  to  lay  its  track  aiToss  the  approach  of  the  arsenal  bridge,  known 
as  the  ''  Rock  Islaml  bridge,"  at  its  Davenport  eud. 

Their  authority  for  so  doing  is  the  marked  paragraph  of  a  copy  of  a  Davenport  city 
ordinance,  inclnsml  herewith. 

The  uinonnt  of  the  control  that  the  Government  has  over  this  approach  is  ([uostiou- 
able,  and  is  cerlitinly  limited. 

The  ground  occupied  by  the  United  States  for  its  approach  wos  never  purohosod  by 
the  United  States;  was  not  ceded  ts  the  Uuited  Stati-s  by  the  State  ot  Iowa  or  tbo 
eity  of  Davenport;  nor  can  I  lind  any  ordinance  of  the  city  granting  to  the  United 
States  the  privilege  of  landing  its  bridge  ami  constructing  its  approach  where  it  is. 

The  city  government  did,  however,  ])erniit  the  United  States  to  land  its  bridge  and 
constrnct  ite  approach,  and  it  can  be  estal>lished,  I  think,  that  permission  was  given 
verbally  in  conferences  l)etween  a  committee  of  the  city  council  and  the  commanding 
officer  of  this  arsenal,  while  he  was  in  charge  of  the  construction  of  the  bridge,  to 
land  the  bridge  and  build  the  approach  at  some  point  not  deliuitely  fixed. 

Afterward,  however,  when  the  point  of  lamliug  was  fixed,  as  stated  above,  no  titlo 
to  the  land,  no  ordinance  granting  the  privilege  to  use  it,  was  obtniucd. 

It  is  probable,  however,  that  the  Government  having  been  permitted  to  land  its 
bridge  and  build  its  approach,  and  to  hold  and  control  it  for  a  terra  of  years,  that  it 
li;t«  acquired  the  right  to  protect  the  approach  from  such  damage  or  use  a»  would 
eerionsly  impair  or  injure  the  bridge. 

It  apjivars  that  the  city  council  acknowledges  tbta  right,  for  the  wording  of  the 
markoil  jiaragraph  iu  the  ordinance,  inclosed  herewith,  was  originally  as  follows: 
*' Provided,  however,  if  the  W.ir  Department  of  the  Uuited  States  permit  that  said 
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lino  may  be  extended  firom  said  point  opposite  the  oast  end  of  Third  »ttwl,"  &c,  &■;.  J 
(See  copy  of  tbo  aamo  ordinance,  oa  publlnlied  in  a  Davenport  paper,  trauDinittei)  I 
licrewith.)  1 

Jt  is  probable  that  the  change  In  the  wording  of  this  para(;rnph  was  procured  by  the  ' 
otUcers  of  the  Davenport  and  Saint  Puiil  Railroad  Company,  »«  the  ordinance  a»  uow 
in  force  admits  indirectly  that  the  United  Stated  may  Lave  authority  to  prevent  the  ■ 
layin;^  of  the  track.  I 

That  the  city  government  of  Davenport  permitted  the  United  State*  to  land  the  I 
bridge  where  it  is,  and  to  build  the  approach  thereto,  and  occupy  and  hold  it,  is  ubiin-  I 
(Iniitly  shown  in  reference  to  it,  aud  action  taken  in  regard  to  it  at  varions  tiinea,  as  I 
follows :  I 

1st.  Resolution  to  raise  the  irradea  of  Le  Claire,  Front,  and  Second  streets,  passed  I 
by  the  city  council  of  Davenport,  August  IHth,  lfiti9.     (This  action  was  takeu  at  the  ' 
recpiest  of  General  Wiirrcn,  then  in  cliarj^o  of  the  bridge  coustructioo,  ami  his  renueat 
ivas  embodied  in  a  report,  which  w:ut  read  in  the  council.     I  have  not  yet  obtained  a 
copy  of  this  report  from  fieneral  Warroii,  but  hope  to  do  so.) 

M.  Ordinance  passed  November  3d,  ld09,  granting  right  of  way  to  the  Davenport 
Cily  Railway  Company. 

'Ml.  Ordinance  May  11th,  1870,  granting  right  of  way  and  privileges  to  the  Daven-  i 
port  and  Saint  Paal  Railroad  Company. 

4tli.  Ordinnuce  passed  February  l.'>th,  1871,  enabling  the  Chicago,  Rock  Island  and 
I'acilio  Railroad  Comytaoy  to  conuect  with  the  (iovernmeut  bridge. 

5th.  Ordinance  pa««e<l  December  fith,  1M71,  granting  right  of  way  and  privilege*  to 
the  Davenport  and  8aint  Pual  Railroad  Company.  (Supplementary  to  ordinance  of 
May  11th,  1H70.) 

That  yon  may  nnderstand  the  effect  of  laying  a  railroad-track  across  the  approach, 
I  have  prepared,  and  transmit  herewith,  a  map  of  the  approach  and  adjacent  city 
streets,  and  an  elevation  of  the  approach,  showing  also  the  position  of  the  upper  aud 
lower  decks  of  the  bridge.  J 

The  line  of  the  Davenport  and  Saint  Paul  Railroad  Company,  (now  Davenport  and  | 
Northwestern,)  as  now  being  built  across  the  approach,  is  sliown  by  the  blue  line.  I 
The  other  line,  for  which  a  right  of  way  is  granted  in  the  city  ordiuance,  is  shown  by  I 
the  dotted  blue  lino.  I 

The  ground  occupied  by  the  bridge  approach  is  included  within  the  red  lines.  ' 

As  shown  by  gra<le  ligures,  this  approach  is  raised  above  the  mlj'icent  streets,  and 
there  is  a  sharp  grade  from  the  streets  up  to  the  approach,  and  up  the  ajiproacli  to  the 
bridge. 

The  railroad-traok  Is  to  cross  the  approach  at  grade. 

The  railroad-track  will  reach  this  level  by  an  mni/  grade  of  about  filly  feet  to  the 
mile,  and  will  therefore  be  on  an  embankment  on  each  side  of  the  ai)proach. 

The  ell'cct  of  the  embankment  is  shown  in  the  protiles  inclosed  herewith. 

The  injuries  to  the  approach  which  I  apprehend  from  the  laying  of  this  track  are 
as  follows : 

Ist.  Vehicles  passing  to  and  from  the  bridge  must  cross  the  railroad-track  obliquely. 

2d.  The  railroad  embankment  will  be  a  serious  obstructicm  to  vehicles  gt>ing  from 
tlie  bridge  to  Front  street  on  cither  side  of  the  approach,  and  a  slight  obstruction  to 
vehicles  going  from  the  bridge  to  either  Le  Claire  or  Second  street. 

^1.  The  passage  of  trains  across  the  approach  must  be  dangerous  to  persons  nsing 
the  bridge.    This  danger  is  greatly  enhanced  by  the  following  :  Vehicles  on  the  brlilgo 
are  on  iron  rails  and  must  keep  in  line,  and  there  is  no  room  for  "  turning  out."    The 
bridge  is  often  crowded.     If  a  lino  of  vehicles  on  the  bridge  is  approaching  the  end  of 
the  bridge  and  any  animal  in  the  line  is  frightened,  he  would  probably  bock  and  tho 
carriage  be  run  into  by  the  next  behind,  and  so  on.     If  any  vehicle  is  broken,  nnuo  of  I 
those  behind  it  can  get  oil'  the  bridge  till  the  broken  one  is  removed.    The  danger  of  I 
an  accident  in  this  way  is  increa.sed  by  the  partial  concealment  of  trains  by  the  iron-  I 
work  of  the  bridge  nutil  the  engine  uppeai-s  in  front  of  the  aninuils  just  agiproachiugl 
the  end  of  the  bridge,  and  by  the  liability  of  horses  to  take  fright  at  the  startling  I 
sound  made  by  the  exhaust-steam  of  an  engine  in  pulling  up  the  grade  to  the  approach. 

If  the  track  were  laid  along  tho  dotted  blue  line,  the  tirst  objection  would  not  l>« 
lessened;  the  second  would  be  entirely  removed,  and  tho  third  ncarljr  removed,  bt«- 
cause  tho  train  could  never  be  seen  in  a  ]>lucc  to  frighten  horsee  until  they  were  off 
the  bridge. 

I  think  it  specially  important  that  action  should  be  taken  in  this  matter  to  ascortain 
the  rights  of  the  Uuiied  States  in  the  bridge  approach.  j 

If  it  is  ascertained  that  the  rights  of  the  Uuitcd  States  in  this  approach  are  not  8nf>l 
flcient  to  enable  the  Government  to  protect  its  propeity^(the  bridge  and  up|irosnb)l 
from  injury,  action  should  be  taken  to  procure  by  legislation  the  needed  rights,  for  th«l 
property  is  very  valuable.  I 

It  does  not  appear  that  the  United  States  has  any  moro  rights  in  and  control  ofl 
the  ground  occupied  by  tho  abutments  (the  main  abutment  and  the  abutmant  of  tb«i| 
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Bljore-span  over  tlic  approach)  tlian  it  haa  in  the  approach  itaelf.    If  the  city  cnu  with 
out  the  couseiit  of  the  United  Stiitew  jjruut  a  riuht  of  wny  across  the  approiich  to  » 
railrond-coiupniiy,  I  <1o  uot  M>c  (hut  the  IJuitcd  States  would  have  power  to  protect  it<i 
brid};e  nud  ulMitmeuts. 

UulesH  action  ia  takeu  in  this  coso,  it  is  to  he  feared  that  other  constrnotions  od  tbn 
approucli  may  follow,  atid  injure  Htill  more  tlie  property  of  the  United  States. 

I  did  not  hnd  out  until  tlio  2^id  of  September  lu&t  that  tlie  railroad  company  pro- 
posed tu  cross  the  a)>proaeh.  Ah  there  appeared  to  be  iusufflcient  time  to  write  to 
Woshin^on  for  instnutiuns  iu  the  nmtter,  I  applied  at  onee  to  the  United  8tatoa  diii- 
trict  ottoruey  for  the  district  of  Iowa  (Hon.  Jiimes  T.  Lane)  to  procure  an  jnjnoction 
in  the  United  States  court  against  the  laying  of  the  railroad-track  across  the  approacli 
until  the  matter  could  bo  examined  into  and  thu  ri);htB  of  the  United  States  in  the 
matter  ascertained. 

This  .application  for  an  injunction  hita  been  made  in  the  United  States  conrt, distriot 
of  lowu,  and  the  matter  has  uot  vet  been  decided. 

Appended  hereto  is  a  cofiy  of  some  correspondence  with  Col.  J.  N.  Macomb,  U.  B. 
Eujrineers,  on  this  subject. 

Tliis  report  is  respectfully  submitted,  as  it  is  supposed  yon  may  desire  to  take  same 
action  or  give  me  instructions  in  the  matter,  and  also  in  cose  it  ih  necessary  that  tho 
matter  shonld  be  submitted  tio  the  Attoruey-Cieueral  of  the  United  States  fur  his 
action. 

Very  respectfully,  your  obedient  servant, 

D.  W.  FLAGLKR, 
Major  of  Ordnance,  Bet.  Lt.  Vol.  C.  S.  A.,  Vomdg. 


Proomlifigf  of  citg  ooancil  of  Davenport. 

Reoitlar  Meetisg,  Angvtl  18, 1869. 

Alderman  Bryant  rend  a  report  of  General  Warren  in  regord  to  tho  new  bridge,  and 
moved  that  tho  request  of  the  same,  namely,  to  raise  tho  grade  at  the  intersection  of 
Lo  Claire  and  Front  and  Second  streets  about  six  feet,  be  granted. 

The  ayes  and  nays  being  called  for,  the  motion  was  adopted  by  a  nnanimons  vote. 

Alderman  Bryant  also  moved  that  tho  ordinance  committee  bo  instructed  to  perfect 
an  ordinance  with  the  foregoing  resolution,  to  report  at  some  future  meeting.  Adopted 
by  the  same  vote. 

Alderman  Ruugo  brought  in  the  following  resolution  : 

JlrsoU'ri,  That  his  honor  tho  mayor  be,  and  is  hereby,  requested  to  notify  Major- 
General  Warren  of  the  action  of  the  city  council  iu  regard  to  [be  bridge  matter. 

Which  was  also  unanimously  adopte<l. 

Rkoul.ui  Mkbtino,  Sotemher  3, 1869. 

AN  ORDIXASCE  In  »ullinriw  tlip  RoTooport  City  Kallwav  Comrnny  to  eTtend  thcit  track  and 
0[torat4)  thuir  horM'rallwuy  Qp<iD  part  of  Le  Clatre  jitmct 

Be  it  enacM  liy  the  city  council  of  the  city  of  Davenport : 

Skction  1.  That  the  Davenport  City  Railway  Company  be.  and  they  are  hereby, 
grouted  tho  right  to  extend  their  track  and  operolo  their  borse-railw-iy  upon  part  of  Lo 
Claire  street  of  said  city,  under  the  same  rights,  privileges,  and  conditions  and  restric- 
tions as  are  contained  in  an  ordinance  to  authorize  tho  Davenport  City  Railway  (^:om- 
iiany  to  construct  and  operate  a  horse-railway  upon  Third  street,  piissetl  and  approvml 
Pecembor  4,  1H(j7:  J'rorided,  That  nothing  in  this  ordinance  contained  shall  bn  so  con- 
strued as  to  prevent  other  railway  companies  from  laying  and  operating  a  track  upon 
the  said  i.o  Claire  street:  And  provided  further,  That  if  at  any  time  hereafter  any  com- 
pany operating  a  horse-railway  within  the  city  of  Djivenport  should  desire  to  connect 
■with  any  track  which  may  be  laid  on  the  bridge  to  be  erected  by  the  United  States 
over  tbe  Mississippi  River,  it  or  they  may,  npoii  the  poymeut  of  a  proportionate  part 
of  the  cost  of  gucli  portion  to  be  used  by  it  or  them,  connect  with  tho  track  of  tho 
Davenport  City  Railway  at  any  point  from  Third  street  to  the  western  terminnsof  snch 
bridge. 

Sv.c.  '2.  Said  railway  shall  commence  at  the  intersection  of  said  Le  Claire  street,  and 
run  thence  south  along  suid  Le  Cluiro  street  to  the  Mississippi  River  ut  tho  western 
terminus  of  (he  Government  bridge. 

Skc.  3.  Tho  rail  to  be  used  in  the  oonstrnction  of  said  track  shall  be  that  known  as 
the  "  traro-roil." 

Skc.  4.  That  said  railroad-track  shall  be  laid  down  nndor  the  sapervisioo  of  the 
street  committee,  und  not  otherwise. 

PMScd  and  approved  Nov.  M,  IHiig. 

JAMES  RENWICK,  Mayor, 
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AujouRNCD  Megtixo,  ila^  U,  1870. 

AM  ORDtKAXCE  ((nuttiiig  llie  r!).'ht  nt  way  oml  certain  Tn^TilpRi-a  uid  rlglita  to  tlin  Darcnport  and 

Saint  I'ttiil  Kiulroad  Cumptm^'. 

Wbeicas  fbe  city  of  Daveni>ort  is  tliR  terminus  of  the  railmiid  proposed  tf>  be  non- 
strncttd  by  a  corpor^itiuu  iu  buid  8tutL<  kauwu  aa  tbe  Dnruupurt  uud  Suiut  Paul  Kail-  i 
road  Cuniiiany;  and 

Wberoas  it  is  deemed  pspedirnt  liy  the  corporate  antboritiea  of  tbe  city  of  Davnn- 1 
port  to  aObrd  tbe  said  railroad  couipauy  proper  and  adequate  ri>;bt  of  way  and  depot 
privileges :  Tberefore, 

St  it  enacted  hy  the  cily  oouiicU  of  the  cily  of  Davenport : 

Skction  1.  Article  1.  Tbe  riebt  ia  hereby  grauted  by  tbe  city  of  Davenport  to  tbe  j 
said  Davenport  aud  St.  Paul  Huilroad  Company  to  lay  down  on  tbe  river-bank,  in  Ibo^ 
city  of  Davuuport,  from  Moaiid  street  in  East  Davenport,  to  Rocit  Ixlnud  street,  and 
tbence  ou  Front  street  to  tbe  western  line  of  tbe  city,  a  Niu);le  iraek  of  itn  said  ruud, 
with  tbe  neceflsary  switches  aud  side-track  to  sncb  warehuuses,  mills,  and  mnnnfao-  I 
torieg  as  tbe  said  railroad  company  desire  to  reach,  when  tbe  owners  have  previously 
obtAined  th«  consent  of  the  connoil  to  the  use  of  such  facilities  ;  aud  also  tbe  right  to 
construct  side-tracks  to  the  steamboat-landing  between  Main  and  Perry  streets;  and 
there  is  also  hereby  granted  to  the  said  Davenport  and  St.  Paul  liailroad  Couip.iny  the 
right  to  construct  the  necessary  turnouts  and  side-tracks  at  their  pniisenger,  freight, 
aud  other  depots,  aud  to  maintain  the  said  trax^ks  forever  thereafter  fur  the  passage  of  ' 
locomotives  impelled  by  steam,  audcars  and  trains  of  cars,  on  the  conditions  aud  temiA 
hereinafter  specilied. 

Article  2.  Whenever  any  other  road  or  roads  shall  obtain  permission  to  enter  th*  ' 
city,  the  right  shall  be  grauted  to  the  Davenport  and  St.  Paul  Railroad  to  lay  ilown  •  1 
eecoud  track,  as  provided  for  in  article  1  of  this  section,  for  tbe  purpose  of  enabling 
them  to  comply  with  the  requirements  of  section  3  of  this  ordinance. 

Article  H.  I'ruvided,  TUat  within  two  (2)  years  from  the  commencement  of  businoaa 
by  the  company  a  single  side-track  shall  be  extended  between  the  limits  over  wbicb  J 
rights  are  granted  for  the  whole  length  thereof,  vizj  from  Mound  street  ou  tbe  east  to  ] 
M'arreu  street  on  the  west,  giving  equal  ^cilities  tor  bosiness  to  all  portions  of  tb«  1 
river-front  of  tbe  city.  1 

Skc.  2.  If  to  get  the  track  of  their  road  into  or  out  of  the  city  the  said  railroad  com-  | 
pany  shall  find  it  necessary  or  expedient  to  cross  over  any  other  of  tbe  public  streets 
of  the  said  city  in  order  t^  reach  the  levee  or  steaniboat-bindings  in  said  city,  or  to 
reach  said  Front  street  or  tbe  river-bank,  the  right  to  do  so  and  to  lay  down  and  main- 
tain the  necessary  tracks  is  also  hereby  granted  to  tbe  said  railroad  company,  aud  a 
similiir  right  is  hereby  granted  to  said  company  to  enable  it  to  connect  its  truck  with 
tbo  Oovcrnnient  bridge  about  to  he  erected  across  the  river  in  said  city:  I'rorldtd, 
hoiccrrr,  Tbnt  the  said  railroad  shall  not  enter  the  city  by  any  street  between  Itridge 
avenue  on  tbe  east  aud  Marquette  street  on  the  weat,  nor  upon  the  said  Bridge  avenue 
or  Marquette  street.  I 

Sue.  '.i.  The  aforesaid  grants  are  not  to  be  exclusive,  and  the  s<iid  city  reserves  to  I 
itself  tbe  right  to  make  similar  grants  of  privileges  to  other  railroad  companies  if  it  I 
shall  hereafter  desire  to   do  so.     If  required   to  do  so  by  the  city  council,  the  said  ! 
Davenport  and  St.  Paul  Railroad  Company  shall  extend  its  said  tracks  or  side-tracks 
to  tbe  steamboat-landinf^;  and  shall  also  transfer  the  passenger  and  freight  trains  of 
any  rompany  bercirti.'r  cunstruetiug  a  railroad  into  the  city  of  Davenport  to  tbe  re- 
spective depots  aud  stations  of  such  coinpany  situated  on  the  streetJi  oucupied  by  the 
track  of  the  Davenport  and  St.  Paul  R.tilroad  Oompany,  or  to  the  switches  of  said 
comiianies  lea<ling  from  the  DaveniH>rt  aud  St.  Paul  Railroad  Company's  trar;k  within  { 
the  limits  of  tbe  city,  on  equitable  terms  for  the  services  rendered,  to  be  determined 
lietween  tbe  parties;  bat  in  onse  any  such  company  and  tbo  Davenport  and  .St.  Paul 

Railroad  Company  cannot  agree,  each  company  shall  choose  a  disintoresti' '  ■■ :ind 

the  city  council  a  third,  also  disintereateil,  a  iniyority  of  whom   shall  .  iho 

matter  so  referred,  both  as  to  the  comjiensation  for  motivo-power  aud  i  sice, 

Aod  the  extent  of  facilities  proper  and  equitable,  J 

'  8kc.  4.  In  consideration  of  tbe  privileges  and  rigbla  granted  by  this  ordinKOoe,  tho  ] 
Davenport  and  St.  Paul  Railroad  Company  agree  with  the  oily  of  Davenport  to  obsorvA  j 
the  following  conditions  and  terms  on  its  part:  I 

1st.  That  as  to  rate  of  speed,  conduct  of  trains,  &c.,  they  will  bo  subject  to  tho  I 
police  and  legislative  powers  of  tbo  city  of  Davenport,  provided  that  no  disorimi nation  I 
is  made  between  this  and  other  railroad  companies.  I 

Snd.  That  they  will  at  all  times  keen  tho  streets  they  use  In  gnorl  condition  and  m-j 
pair,  and  iu  no  ease  allow  the  rails  to  lie  above  the  level  of  the  street,  or  In  any  wfty 
to  prevent  tbe  free  passscfe  of  t^amsover  or  on  s.aiil  track.  I 

:Jd.  Wherever  any  public  street  which  is  traveled  shall  cross  the  railniad-trock,  ths  \ 
said  company  shall  ke<^p  tbe  oros.siug  in  good  condition  and  repair,  and  shall  be  liable, 
Aud  not  tho  city,  for  all  damages  caused  by  failure  to  do  so. 
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4th.  Thr  --  '-      '    ■ -'     ■    -  '■  --    ■  vnt  or  unnvnitluldii  nn(»»'S»ity, 

L  «baU  iioi  :  '  so  UH  to  ol)»triii't  wiiil  croHtt- 

itijjs,  iiiid     „    .  „       ,  li  sliall  be  iiaiiited  in  larRP  let- 

ters, "  Knilronti  cnmsing,"  and  provide  a  dngmnn,  wbco  reqaeeteu  to  do  so  Uy  resolu- 
tion of  the  rity  coiinoil. 

5tli.  While  the  right  to  use  sni<l  Front  Mrrrt  nnil  other  Btrrrtd  ie  a>)»olntt<l.v  (»rontP«l, 
yet  this  rifflit  is  tn  Ue  cxorciscil,  if  ih<!cit.t  (:ori'f|nirc«.  iiridfr  tlic  8iii»>rviKi(iii  o(  the  city 
council,  or  a  oomini';      '     '  -     ■•    '   i   ■  :•         ■   •'      r'cHiros  nnu  wishoM  of  tho  city 

U8  to  what  )>art  of  i  u  uniid  lor  Ihu  luj'iug  down  of 

the  tmclis,  «&;<.•.,  shall  ■inpuny. 

fith.  The  rights  herein  conlcrred  upon   tlie  siiid  company  ore  cninteil  upon  the  ex- 

ji'Ttntion  nmi  nnilerHtnndini;  that  the  said  company  will  faithfully  obnervo  the  afore- 

-,  and  will  at  nil  times,  and  in  x"'"'  faith,  to  the  extent  of  its  power, 

■  fucilities  to  the  huRineiw  niPu  of  the  oily  for  thn  prompt  trnnoncliou  of 

iMi3iM';s>,  aij<i  will  in  all  thiugg  deal  and  act  justly  towards  the  city  and  the  citizen!) 

thereof. 

Sri:.  5.  If,  in^t<>od  of  usin^  Front  etreet  proper,  an  provided  in  the  fimt  and  (woond 
sections  hereof,  the  sttiil  r.iilroad  minpauy  ^hall  prefer  to  u««  the  hank  or  nhore  of  the 
river,  in  whole  or  in  purl,  the  city  hereliy  grants  to  it  the  right  to  do  so,  on  the  terms 
and  conditions  herein lioforo  mentioned  :  Proviilrd,  That  in  so  doing  it  docs  not  lut«r- 
fero  with  or  ohstrnot  the  slenmhoat-Iandinp  of  said  city. 

Sec.  •!.  The  city  will  lenHe,  on  rtasoniible  ternis,  to  the  said  company  n  suitable  por- 
tion of  the  lever,  to  ho  determine)!  hereiifler  between  the  city  oonncil  and  the  railroad 
company,  for  station  and  depot  buildingH.  said  terms  to  be  agreed  u|>ou  by  the  city 
authorities  and  oouipany.  If  the  parlies  hereto  cannot  agree,  each  will  select  an  arbi- 
trator, and  the  two  u  third,  whoso  award,  subject  to  the  approval  of  the  judge  of  tho 
district  conrt,  sh.ill  bo  binding. 

8kc.  7.  This  ordinance  is  not  repcalable  at  the  will  of  the  council,  bnt  may  be  re- 
pealed if  it  is  first  jndiciiilly  aHcertaiued,  in  a  huit  brought  for  that  purpose,  that  the 
I  railroad  compuiiy  iri  failint:.  after  notice  from  tho  city,  substantially  to  perform  the 
terms  and  conditions  on  wliicli  the  rights  herein  conferred  were  granted.     While  tJie 
city  cannot  repeal  this  ordiuauco  except  as  above,  it  still  retains,  in  all  other  respect*!, 
its  usiinl  and  lawful  corporate  and   legislative  powers,  and  the  right  to  make  ordi- 
'  i-nforce  and  compel  the  said  company  tu  keep  and  perform  this  ordinance  in 
spirit,  un.vthing  in  this  section  Ia)  the  contrary  notwithstanding.     The  city 
ijg^  '■  I"  al  this  ordinance  if  the  cars  of  the  said  railroad  company  shall  not  be  in  active 
■k^Blioa  in  this  city  within  live  years  from  thi.t  date,  whiuh  fact  the  city  ooaocilmay 
^^^Bmitio  fur  itself  without  resort  to  judicial  proceedings. 

8EC.  8.  The  franchises  and  jirivileges  graute<l  by  this  ordinance  arc  not  to  bo  trans- 
ferred •«  or  to  be  used  by  any  individnul,  company,  or  other  railroad  corporation  witU- 
•         ■  •ut  of  tho  cit.v  council  through  an  ordinance  regularly  passed  after 

.lion  in  full  of  said  ordinance  in  the  odicial  newsjiuper  of  the  city, 

'_t.':    :  '  ^''<'  hy  foreclosure  of  mortgii.go  on  unpaiil  bonds,  in  which  evoat  all 

HHJBght.B  and  privileges  herein  conferred,  togethor  with  the  limitutiona  and  condi- 
^^Ht  will  pass  to  the  purchaser  without  further  ordiuauco. 
Pa.sM.yl  and  antiroved  Hay  lltb,  ler70. 

JOHN  M.  LTTEU,  Mayor. 

RRGt-LAtt  Mebtino,  Februari/ 15, 1671. 

JIX  OKDU<AN'CG  ounliliii^  ilii^  Lliinuu.  K.'ok  iHlunil  ami  Pucifto  Railroail  Compwiy  la  rouoeol  tbclr 
ri>ft<l  with  tUc  (.tu\'Oriirui*ut  r'dilruaii-briJi:i>. 

Bt  it  eiiiirled  hij  tht  cilji  rouucil  of  Ihn  rily  of  DapvnjKirt : 

SKCTtDN  1.  In  consideration  of  tha  performance  of  the  conditions  hereinafter  spcci- 
f,.,i  ,1,..  f-i.-i.t  ,,,|,i  peruiinsion  are  hereby  grsinted  to  tho  Chicago,  Rock  Island  and 
J  1  (-"oinpany  to  connect;  their  roiid  with  the  Government  bridge,  hy  ereot- 

)  .;iis»  Third  and  Fourth  streets,  and  the  alleys  intervening  between  the 

biidgo  and  railroad  in  said  city,  in  the  manner  hereinafter  speciQed. 

8kc.  S.  That  the  Chicago,  Rock  Island  and  Paciflo  Railmail  Company  In  erectin" 

t'        :    '  Ije  across  Fourth  and  Ruck  Island  streets  in  this  city  to  connect  their  railroad 

.overnmeut  bridge  now  being  bniltacri>ss  tho  Mississippi  Kiver.  bo,  and  they 

,  iA,- ..,  anthorized  to  erect  it  so  that  the  bottom  of  the  lower  chord  bo  at  least 

leloven  feet  above  the  grade  {aa  now  established)  of  slid  streets  at  the  place  of  crossing, 
[  upon  the  condition  that  said  oompauy  shall  be  rei|uired,  at  its  own  expense,  to  lower 
the  gru<le  of  said  streets  iu  snch  manner  as  the  city  council  shall  direct,  and  as  shall 
be  rer|nisite  and  nec<«»ary  to  ereat«  a  proper  space  between  the  surface  of  said  streeta 
:.  '  '  I'ottom  chord  of  said  bri4lge,  for  the  oonvouieut  passage  of  all  teams  and 
^  lib  their  loads,  which  ordinarily  travel  in  tho  streets  of  the  city  ;  and  shall 

.  jj... u.imuges  that  may  be  occasioned  by  tho  change  of  said  grade,  to  the  proper{y- 

Lowners  or  to  the  city.     And  that  in  constrncting  said  bridge  (for  the  pnrpo.se  of  short- 
geniug  tho  span)  the  said  company  shall  be  authori/.ed  to  erect  an  irou  pillar  on  the  onlor 
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:\tmaXktm  F««rtli«tiw*eM«<»f  Bock  lafandtinet,  and  one  un  theooterl 
iMralk  «■  B««k  latoad  Mim*  uanh  o(  fWnh  atnet,  to  rapport  one  o(| 

-•ill  IwIiTbtp. 

I- 1  '  40  ■nroai  ThinI  and  Iawa  fttcots  to  make  the  con- 1 

11411  I  itir  »hnn  Sr,  i»n'1  !<  hi^rthy,  aathoriz<!<l  to  prf»ct  an  [ 

Iron  I  pa«t  of  Ii  lUidl 

OH  CI  ■■•X  street,  '  one  ' 

iif"  I  •    '    ■     ■  ..y  tbi§| 

iiril  1  ilrawini;  j 

tlirr.  _,  !l««rr. 

tivn:,  4,   riiivvi  |i)i  ill)  otrKt^bt  and  all>;]'ii  ol  tlje  city  inj 

foniiliiK  mild  r4iiMM  ■  "t  rnnilition  that  said  railroail  com- 

|i«ii.V  Rliall  iMii  ■■>  said  Gil vernineut  bridge  auy' 

iiiiiiit  lliiiii  In  I  i  -to  art  to  praveut  any  other 

riillrimd  i'.oiii|i  oitaid  bridge  ovut  ibu  iuuds  of 

Haul  (Miinii(i>,  I 

SKr.  r>,  Thi-  _  'if  the  conditions  of  thisordi-l 

nnnrc  to  tho  niu.\tii  ul  tin-  <:il>  »iiliiii  lliii  l>  {.'M)  ■lii.vn  Irum  the  pnKt.i>;i.>  orthiHiirdiiutnccJ 
wlilidi  aald  ncui<|it(inci)  U  a  R(iiiditluu-|ii'(ti»idiMit  to  thu  riglits  and  privilngei  hiicuiuj 
){raiitiMl. 

i'AMiid  and  iijiprovod  Fobmary  IS,  lH7t. 

JOHiN  C.  BILLS,  iltiDor. 

RKisirLAlt  Merting,  Deeember  6,  lcJ71. 

A  ^1  ■  T  (n  110  nnUttsiK^o  KiitJItiMl  "All  nnllnnnro  jrmntinfr  the  Hicht  iirway  mitl  rortnin  pr4v>l 

ilr.  ta  to  11)0  li*vtM)|iiirt  Jiiiil  St.  I'mit  Uulti-oii<l  Coiu{)ikny,"  pojiafd  aud  npiirtireii  M>jJ 

U.  ir.v. 

Re  U  rnacltd  hg  the  d/j  eoHHt'it  of  the  W/y  of  OartHftorl  : 

SkctKin  1.  1'liat  ill  ivddltlon  to  thx  rlglitu  and  |>r!viI(i>;ivH  j^rnntml  tn  the  Divenl 
aud  St.  I'aiil  Kailroud  Ciiiii|>aMv  by  tlio  iirovixliiiiii  ufau  ordinuure  pu.s«i>d  :iudappr 

on  f      ''■'"    '    ■     ■'   "    ■     ''""    .1-1    •> i..,.,,|p„  jjr.,,|(i.- .  .1.     ..:  .1  .    ..'  . 

rcri  -"^t.  I'iHil   I 

ii  li  „        i'l  coiistnir 

<        ^  'With  L»i'ti«t  iitrvet  to  a  point  at  or  near  tbe  i 

'  iKoii't  uddltiim  ;  theiiof  l»v  («im<>  ertnvenieot  1 

I  thence 

•>t  3wit«luu(> 

..;a  now  baiBg 

^     .«  line  lMC«b7 

visioiu  of  tb«  oidu«»ee 

'  r-!>4nk  and  Froat  ctnct ; 

>-!  with  tlw  Ub«  and 

••  to  wluck  this  U  a 

rul9  wnjut. 
'■•..Klk.  71  aad 
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to  lay  «l<)wii  ill  hhmI  rity  a  niuf-ic  tra<!k  of  H*  said  roart,  coinmnnaiti;;  at  a  polut  mi  the 
wohI  lliii-  III'  8|ii'iii);  strt'i^t,  nn  liicb  mtid  (iniiil  im  tliirly-tvMi  (32)  Iwl  iiiirlU  of  tlii'  line  of 
II  |iiilillc  liigliwiiy,  kiiuwu  its  llio  Davimiiurt  »iid  1ik  Clitiru  ruiitl  ur  KrunI  HtriM'i,  riin- 
uing  tbuiici!  8uulliwcAt4.-rly  aluii){  tlic  saiii  iJarinipoit  ikuil  Lu  C'luirn  riiu<l  or  Kruiil  titixol 
to  n  point  on  the  south  lino  of  said  rimd  or  Kruut  street,  not  to  oxcetjd  ono  bundrml 
"f  the  ttf«t  lino  of  a  btiildin);  known  u«  .Severn's  brcwury  ;  Ibtmeu  cou- 
■iterly  along  the  hank  orsboro  of  Ibf  Mi)»sif<si|)pi  River  to  u  point  soiitU 
...  ........->  ..  ..oleu-fiU!tory  ;  thence  alon^j  the  bank  of  the  Mississip])!  Kivur,  on  the 

hoiitb  of  Daniel  Gould's  furnitnre-tactory  and  liunwiuk's  miw-niill,  to  a  point  on  tbo 
levee  o]>posito  the  «oiitb  eido  of  'I'hiril  Hirei-t,  where  s.iid  Third  atreet  interseets  the 
Davenport  and  Le  Clairo  roail  or  Front  street ;  theuoo  along  the  levee  or  river-bank  to 
Farnani  strei-t;  tbcnco  crogsin);  Front  Htreet  to  tlio  alley  in  bloek  Bcventy-five,  (TS ;) 
thenco  nlont;  said  alley,  ucrotut  l.u  Claire  street,  on  the  north  side  of  the  lioverniiieMt 
bridge,  to  and  iieross  .S<'(.'ond  street  and  lowii  tttreiit  to  Front  siroet,  at  a  point  ea<it  of 
ttnck  inland  tlieot;  Ibmiue  along  the  south  Hide  of  said  Front  street  and  the  levee  to 
Warren  street :  J'roridcd,  hoircter.  .So  fur  as  the  city  council  may  have  the  power  so  to 
<lo,  it  c^insents  that  said  line  may  be  extended  from  said  point  opposite  the  east  end  of 
'I'bird  Ktrcct,  along  the  river-bank  and  Front  strettt,  to  a  point  forty-six  (Hi)  feet  south 
of  tbo  land-pior  of  the  new  rallroaU-biidge  ;  thence  to  the  Huiith  side  of  Front  street, 
at  a  point  eiLst  of  the  west  line  of  Iowa  street,  where  Hai<l  Iowa  street  extemled  would 
t>lnke  the  river  ;  thence  along  said  Front  stnt't  to  Brady  8tie<>t ;  thenco  alonj;  the  Icvee 
and  Front  street  to  Warnii  slri-et ;  and  if,  in  crossing  the  approach  to  said  tJoveru- 
iiient  bridge  40  feet  south  of  said  land-pier  of  Huid  bridge,  which  must  be  done  ut 
grade,  it  shall  become  necessary  for  the  owners  of  said  railroad  to  raise  the  grade  of 
the  said  Front  street  on  both  sides  of  said  crossing  above  the  graUo  of  any  of  the 
Htroots  BO  nin  over,  along  or  across,  it  shall  be  the  duty  of  the  owners  of  the  said  road 
to  provide  and  eoniplete  such  approaches  to  such  crossings  in  a  manner  as  set  forth  iu 
section  three  (3)  of  this  ordinance  ;  and  in  case  siu'b  tills  or  crossings  may,  in  any  man- 
ner, obstruct  the  free  passage  of  water  on  its  way  to  the  river,  good  and  sullicteut 
>«ti>ne  sluices  shall  be  built  under  said  railroa<l  at  proper  diitaoces  to  carry  away  such 
\vator;  and  in  case  of  damage  to  private  ]iroperty  arising  from  making  such  tills  for 
approaches,  or  on  account  of  any  change  of  graile  being  made  ueceiisary,  the  owuers  of 
said  road  shall  be  liable  theretbr,  as  provided  iu  section  four  (4)  of  this  ordinauce  : 
I'roi-iiial,  That  tho  said  railroiul-track  between  tbo  old  railroail-bridgo  and  Farnam 
street  shall  be  at  least  seventy  feet  south  of  the  north  line  of  said  Duven[Hirt  and  Le 
t'l.iir..  r.iail  or  Front  street;  and  between  llrady  and  Kiploy  streets  the  track  shall  be 
^lity  feet  from  tho  north  lino  of  said  Front  street,  and  from  thence  to  War- 
HMcli  a  distance  as  the  city  council  may  hereaftur  determiae  :  Provided,  aUo, 
I  iiiti.  liie  said  road  shall  be  entitled  to  build  such  uece^isary  switches  and  side-tracka 
t.isorh  wari-hniises,  mills,  and  manufactories  as  the  said  railroad  company  desires  to 
reach,  when  the  owners  have  previously  obl,aiuo<l  tho  eoustmtof  the  council  to  tho  uso 
4it  Bocb  facilities;  anil,  also,  tho  right  to  construct  side-tracki  to  the  steamboat-laud- 
ing between  Harrisoo  and  I'erry  streets  ;  and  thero  is  also  hereby  granttnl  to  the  said 
owners  of  said  railroad  the  right  to  construct  the  necessary  turnout.i4  and  side-tracks 
al  their  passenger,  freight,  and  other  depots,  and  to  luaiiitaiii  the  said  tracks  forever 
thereafter  for  the  passage  of  locomotives  propelled  by  steam,  and  cars  and  trains  of 
<':n>,  on  the  conditions  and  terms  hereinafter  speciliod  :  frueidrd,  alto.  That  the  city 
<  j.resaly  roscrviis  the  right  to  grant  similar  rights  and  privileges  to  other  railroads; 
i::.l  when  such  grant  is  made  by  the  city  couueil  to  any  other  railroad  or  company 
I  "iig  the  liver-liaiik  or  streets  or  le.veea  herein  named,  then  such  railroad  or  company 
'sliall  have  the  right  to  uso  the  track  of  tho  said  Uaveuport  and  .St.  Paul  Railroad 
throngh  the  said  city  for  the  passage  of  cars  and  trains  of  cars,  upon  adequate  coni- 
peiisalion  being  ni.ado  therefor,  and  upon  reasonable  terms,  to  bo  agreed  upon  by  tho 
>".-.  iicrM  of  said  roads;  and  in  caseof  adisngrceinent,  then  the  matters  in  ditfereiico  aro 
to  be  determiiie^l  by  thnw  arbitrators — one  to  bo  cluHen  by  each  of  said  owuers,  and 
t  lio  third  by  the  city  council :  I'rovidtd,  That  when  such  privileges  are  granted  to  an- 
other railroad  or  coni]iany,  tho  owners  of  thu  railroad  herein  named  shall  have  the 
riijlit,  and  the  privilege  is  hereby  granted  u>  it  or  them,  to  construct  an  additional 
track  ailjacent  to  and  iinnietliately  soDth  of  the  line  of  the  track  herein  named,  to  be 
ill  every  way  constructed  ou  the  terms  and  conditions  as  herein  provided  for  the  tirst 
line,  and  to  be  subject  lo  like  use  by  other  coinpanios,  or  thu  city  council  may  grant 

' '■'  lo  another  company  to  construct,  such  track:   I'roi-idfd,  That  said  trucks  of 

ids  must  cross  .Spring  strcel,  so  as  lo  leave  a  space  or  spun  of  at  le:i.st  sixty 
j'dblic  Titad  orhighway,  at  a  height  of  not  less  than  fourteen  feet  in  theclear 
above  tlm  established  grade  of  said  road  or  highway. 

Svi\'.l,  That  the.  owners  of  the  said  railroad  sbull  procure,  at  their  own  co»t  nutl 

eyanoM  I/O  .laid  city  of  Davenport,  for  the  purpose  of  a  public  street  or 

1,  of  so  niiieb  real  estate  on  the  north  liui^  and  adjaoent  to  said  U.iveu- 

)...,  L  .•>,'.  '"  -  ..lire  road  or  Front  street,  iw  is  included  in  the  following  description,  to 

vil :  Cominenciuu  uu  thu  west  line  of  8priug  struct,  onu  hundred  and  twenty  (  VM)  feet 
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north  of  thi  notlli  line  of  tlio  saiil  Duvmiport  and  Li»  Clnire  road  or    V'--'    ^t^-.  •  i 
thwnce  anutliwet-trrly  to  tUc  west  lino  of  It.  \.  Rieliardson's  l»ud,  l<n'  i 

north  of  tbo  norlJi  line  of  naid  Davenport  and  Le  CUini  road  or  Frui  i- 

uiug  tbunco  Routb westerly  to  tUo  went  line  of  Niithauivl  Sqtiires's  property,  iorty  v4l^ 
Ibct   north  of  the  north  lino  of  gnid  Davenport  and  Lo  Claire  roiid  or  Front  utreeu 
thence   continuing  HoiithwitKt(<rly  throiiRh  rSrabrook'a  land  to  a  ]>"'  "flH 

line  of  said  Kiont  .strt-et,  running  through  Kiilton'8  itdilition,  int'  '^^1 

line  between  ranges  throe  and  four  (:)  and  4)  east  of  Mie  (ilth  1'.  }■',.,  .,,,.„  ....  ..leHB 

estate  lying  between  the  foregning-di'Mcribed  line  and  the  Davenport  and  !..«  Cl&ii^ 
road  or  Front  street.  It  being  the  int'Untion  herein  to  ntrpiire  the  owaoi'o  of  said  r«il| 
road  t4>  widen  said  highway  at  the  north  side  thereof  and  between  the  fminta  afureeaii 
at  the  es|>ense  of  said  railroad  or  ownerH  thereof,  and  without  oo»t  or  expense  to  tbj 
city,  so  as  to  have  the  north  line  of  .said  highway,  wlien  so  widened,  an  far  from  till 
out«r  edge  of  the  north  embankment  of  said  railroad-traek  its  the  pre«ent  width  at 
Bltid  highway,  thereby  leaving  Buid  highway  at  lea.st  Hixty  (fiU)  feet  in  width,  M^jj 
furnish  said  newly-built  ruad  or  street  with  maejkdaiu  in  the  manner  and  to  the  s^^H 
that  the  corre.<i])onding  portion  of  the  preiient  road  or  street  is  now  macadamized  ^^H 
alao  to  build  a  sidewalk  e-qnul  to  the  present  sidewalk,  and  to  provide  all  pro|>«ir  anl 
neoessury  sluice-ways  under  the  track  of  said  road  for  carrying  away  the  water  froiij 
»bove  it«  line:  nud  the  said  track  of  said  railro.id  shall  not  be  laid  on  said  Fr..  •  ■  t 
l»t  or  within  the  points  aforesaid,  until  said  conveyance  or  conveyances  si: 

outed  and   recorded,  and  said  real  estate  fully  dedicated  or    set  ap»rt  to  thi;  ,-1 4 

and  for  a  highway,  and  graded,  improved,  and  put  iu  good  oonditioa  for  trarul  m  ■ 
street,  and  as  such  aeeepli-d  by  the  city.  1 

Skc.  3.  If  it  shall  become  neees,Hnry  lor  tbo  owners  of  said  railroad  to  carry  the  tradj 
■cross  said  Davenport  and  Le  Claire  road  or  Front  street,  which  right  is  herein  grantudl 
at  said  point  near  said  old  lailroad-briilge,  aliove  the  ])re8ent  gr.ii'  f  taM 

rond,  in  order  to  connrct  the  tra<  k  of  said   riillroad   with  the  tl'  'l^l 

shall  in  that  event  become  the  duty  of  said  owners  to  lill  up  and  1  ''9^1 

and  Le  Claire  road  or  Froitt  street,  throughout  its  entire  width,  from  the  point  wuen 
said  truck  cro.oses  said  Front  street,  each  w<iy  on  both  sides,  to  such  a  iltstnnre  ftuj 
said  crossing  that  the  grade  or  surface  of  said  Front  street  shall  not  <  ''^H 

one-half  (Ij)  feet  in  one  hundred  (Itill)  fert,  and  shall  inaeudaDn/.e  tli<  '^^H 

said  fill  iu  said  Front  stre<-t  extends  to  the  depth  of  at  least  twelve  1  ^^1 

the  entire  surface  of  said  street,  and  shall  also  till  up  aiul  raise  Fourtii  "l^l 

iutersertion  with  said  Front  street  near  said  old  railroail-bridge  to  Dn,    ^  oBB 

as  to  leave  the  entire  surface  of  said  street  unifi>rm  between  said  points,  auil  sliall  T<v^ 
ever  keep  the  said  truck  so  passing  to  the  Ooverninenl  bridge  thoroughly  planked  ImH 
tween  its  rails,  and  on  the  outside  of  its  rails  to  the  ends  of  tbo  ties  on  fither  *i<l<.s  wl 
nil  points  where  there  are  public  higlnviiys  crossing  said  truck.  And  the  said  owui'ij 
of  said  road  shnll  also  fill  up  and  niaeudaiiii/.e  with  at  least  one  foot  of  inacailani  Itoa 
tween  the  truck  of  said  nuid  and  the  Mi^insipiii  Uiver,  all  along  the  levee  alroad* 
constructed  by  the  city  of  Davenport,  in  fnuil  of  said  track,  so  as  to  inuke  the  saiq 
loven  easily  accessible  for  teams  and  wagons  to  and  from  said  levco  across  railroaiU 
track,  and  shall  from  time  to  time,  as  ordered  by  the  city  council,  wherever  said  trael| 
oeenpii«  any  portion  of  the  levee  now  or  hereafter  iiiiproreil,  or  occupies  or  oromm 
any  street  or  alley,  thoroughly  plank  the  track  of  said  railroad  as  well  as  the  tic«  so 
the  outside  of  said  rails.  I 

All  to  be  done  at  such  points  and  places  as  the  council  may  direct,  and  in  sueb  coitm 
plel«  and  serviceable  manner  as  that  all  sorts  of  vebiolni  can  pass  over  said  trucic 
without  impediment,  and  shall  he  liable  for  all  damages  caused  by  a  failnrosu  to  fto| 
and  iu  addition  thereto,  if  said  owners  shall  fail  upon  being  notified  so  to  do,  the  oits 
shall  have  the  right  to  make  such  iinprovenirnts  and  recover  the  cost  and  uximiiaM 
thereof  from  the  said  railroad  or  owners,  by  suit  at  law.  { 

Six".  4.  And  the  said  owners  of  said  railioiid  shall  ho  liable  to  the  city  of  1 1 ........;  t  1.  ,1 

all  damages  occasioned  by  their  use  of  the  street,  or  any  other  real  jiroiii 
of  grade  herein  aiithnrl/.ed,  whether  such  damages  are  gustaine<l  by  jn  * 

or  other  per.sons  ;  and  said  liability  to  snid  city  id'  Daven|>ort  shall  he  the  sume  iu  »ik 
n^spects  and  to  the  same  ext.ent  as  the  snid  city  of  Daven|i()it  shall  or  may  beoome  liabM 
ti)  any  third  parties  from  such  use  of  saiil  streets,  alleys,  levees,  orotbri  '*flH 

And  it  is  hiTeiu  and  hereby  agree<l  and   uniler>t<ioi|   ibut  the  city  of  Dn  '^^^1 

by  this  ordinance  no  tights,  titles,  or  privileges  that  are  not  at  this  11..,.  .t,,„..,ijl|M 
and  uiKjuextionably  in  its  lawful  |)osses»lon.  | 

8i!C.  h.  The  said  owners  of  Haid  railroad  shall  bo  liable  to  the  Davenport  City  RailJ 
road  Company  for  all  damages  sustained  by  said  latter  company  iu  eonscf]acnco  of  tbd 
construction  of  said  railroad  across  or  aloug  snid  Davenport  and  Le  Claim  rood  On 
Front  street,  and  the  filling  npof  snid  street  and  opera'ii  '' frifl 

owners  of  ciild  railroad  shall  at  their  own  cost  and  e\;  1  ^^M 

Davenport  City  Kjtilway  Company,  and  shall  construct  .v....     :. .„....>itflH 

•  neb  A  way  ns'tv  leave  a  passage  for  the  tracks  uf  sv.id  stn-et-ruilway  under  •aid  ni^ 
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road  lietwfen  Ilii<  eimt.  line  of  •Spriiii'  sln-et  ninl  tbe  wiwt.  line  of  IJralimnU'M  yiropcrty 
in  iiH  ({i>i>'l  omiililiim  un  it  now  is,  wlii-iiuvcr  ri'i|iif«U'J  to  Im  rt'iiiovnl,  and  -dMill  inileiu- 
nify  iiiid  keep  the  city  of  Dttvcnport  baiinless  mid  five  from  all  costs  and  tlamnijes  for 
vrliieli  tbe  city  of  Davenport  may  or  Hball  bcootue  liable  to  tlie  said  Davenport  City 
KailwMy  Coinpaoy,  in  ciiUBe>|ii<«Qce  of  thu  use  of  said  FronI  street  by  said  railroad  as 
is  or  may  be  aulLoriiod  by  this  ordiuauco  or  lliu  ordiaauou  passed  aaiX  approved  Mity 
nth,  lefo. 

Site.  fl.  While  tlic  right  to  nsenaid  Front  stroflt  and  other  utrects  iaabsolntuly  KraDt«<l, 
yet  tbio  ri^bt  miiot  bo  exercised  niidrr  the  superviwiun  of  the  city  conueil  or  n  coin- 
uiittee  appointed  by  it,  nud  tbe  de8ir<'«  and  wi^ihca  of  tbe  city  as  to  what  part  of  tUi! 
Htreet  or  bank  of  the  river  shall  l>e  nsod  for  the  layin;;  dowu  of  the  tracks,  &r.,  (ex- 
cept whero  line  of  said  track  ia  delioitely  described  iu  ihisordinaDce,)  shall  1m  ailopted 
and  conformed  to  by  tbe  owners  of  Kiiid  railroiul. 

Sec.  7.  The  ri>;ht«  and  privileges  shall  ve«t  In  tbe  owners  of  Raid  railroad,  npou  Mid 
ownora  for  theuis*>lves,  assijjiieea,  or  succei*8ora  tiling  with  the  clerk  of  tbe  city  a  writ- 
ten acceptance  of  all  the  )irovisi(piis,  IcriiiH,  ami  conditions  of  this  ordinance,  :u<  well 
as  the  onlinance  of  May  lltb,  Ic'TU,  bein^  chapter  47  of  tbe  revised  ordinHncos;  and  it 
is  expressly  understood  and  a<;recd  that  if  said  road  is  not  fully  coniplutod  as  far  wMt 
AS  the  old  railroad-bridjje  by  the  lirst  day  of  December,  1870,  and  the  balauco  thert<or 
by  .)une  1st,  1S77,  that  the  city  roRerves  tbe  riyht  to  repeal  this  orilinance  as  well  a* 
said  chapter  47  of  the  revised  ordinances  at  pleasure. 

Si;c.  f.  In  I'oufiidcratiou  of  the  privilege*  and  rights  granted  by  this  ordinance,  Ibo 
lownors  of  said  road  agree  with  tbe  city  of  Davenport  to  oliserve  the  following  condi- 
tions and  terras  on  its  part: 

iHt.  That  us  to  rate  of  speed,  conduct  of  trains,  Ac,  tln-y  will  be  sulject  to  the  polico 
and  legislative  powers  of  the  city  of  Davenport,  provided  that  no  discriiuiuatiou  ia 
made  betweau  this  and  other  railroad  compauies. 

•jiid.  That  they  will  at  all  times  keep  the  portions  of  the  streets  they  nse  in  good 
condition  and  repaii,  and  in  no  ciusc  allow  the  rails  to  be  n^ove  tbe  level  of  tbe  street 
or  in  atiy  way  U>  prevent  I  ho  free  [nisMige  of  teams  over  or  on  said  track,  and  during 
the  building  of  fiaid  railnmil  the  buildiMs  shall  not  be  permitted  to  advance  its  line  for 
more  than  one  tbouKnuil  (l,(MMi)  feet,  Hnle««  otherwise  ordered  by  the  city  council  or  a 
comniiltee  by  the  council  appointed,  until  the  one  thoufuind  feet  first  preceding  thereto 
shall  have  been  cmeiikted  in  all  respecl-S  as  fully  priivi(le«l  for  in  and  by  this  ordinance. 

3rd.  'I'bo  railid^td  cnmpany,  except  in  en.se  of  aocidenf  or  umivoidableneccHhify,  shall 

,>...  I-..'- their  cars  or  trains  j-tanding  in  the  streets  so  as  to  obstruct  said  cior>sings, 

it  every  crossing  erect  a  sign,  upon   which  shall  he  ]>ainted  in  large  letters 

!  cros.-.iug,"  and  provide  a  llaguiaa  when  requested  to  do  so  by  resolution  of 

<liv  city  council. 

4th.  The  rights  herein  conferretl  npon  the  said  company  are  granted  upon  the  ex- 
plicit underslADiling  that  tbe  said  company  will  faithfully  observe  the  foregoing  cou- 
ditionc,  and  will  at  all  time.-s,  and  in  good  faith  auil  to  tbe  extent  of  its  power,  afford 

M-i *•■  taeililies  to  the  business-men  of  Davenport  for  the  prompt  transaction  of 

(lid  will  in  all  things  and  at  all  times  dual  and  act  justly  towards  said  city 
iiixens  thereof 

SiKtj.  y.  The  city  will  lease  on  reasonable  terms  to  said  company  o  suitable  i)or- 
tion  of  it*  levee,  to  be  determined  betwcjju  tbe  city  council  and  the  railroad  compafiy. 
for  station  and  depot  buildings;  said  terms  to  bo  agreed  upon  by  the  city  council  and 
the  said  comjiany.  If  the  parties  hereto  cannot  agree,  then  each  will  select  an  nrbi- 
tralor,  and  the  two  a  third,  whose  award  shall  be  final. 

Sec.  111.  That  while  the  city  council  bus  now  the  right  and  power  to  repeal  chapter 
47  of  tbe  revised  ordinances  of  1b75,  being  an  ordinance  entitled  "An  ordinance  grant- 
ing tbe  right  of  way  and  certain  privileges  nud  rights  to  the  Davenport  and  S^t.  I'aul 
Uailroa<l  Company,"  passe<l  May  lltb,  lr'7U,  by  reas<m  of  tbe  failure  of  tbe  said  com- 
pany to  have  itii  roiwl  in  "actual  operation  in  the  city"  within  five  years  from  the  pas- 
sage of  said  ordinance,  it  does  not  avail  it.solf  uf  such  right,  further  than  to  repeal  so 
inuub  of  saiil  ordinance  as  conllict.s  with  the  provisions  hereof:  iVorirfcff,  That  if  the 
pukid  railroad  is  not  citmpleted  within  the  time  and  manner  re(|uirad  by  section  li 
hereof,  tbe  council  shall  have  the  right  to  rejieal  the  same  at  (deasure. 

Skc.  U.  That  chapter  4$  of  the  revised  ordinances  of  1875,  being  an  ordinance  en- 
titled "An  ordinance  ditsignatiug  and  defining  thu  lino  of  the  right  of  way  granted  tf> 
the  Davenport  and  St.  Paul  Iljiilroad  Company,"  &c.,  ice,  passed  and  approved  July 
."lltb,  Iri'il,  be,  and  the  same  is  hereby,  repealed, 

Passed  and  approved  May  20,  IbTIJ. 

KOBERICK  EOSE,  Mayoi: 

AltMt: 
J.  a.  ToKRic,  Cii.v  ricrk. 


On  motion  of  Alderman  Stevenson  the  cnnucll  adjounied. 


J.  Q.  TUERK,  CUy  Clerk. 
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Rook  Island  Amsknal,  Ii.i.i.vois,       I 

Sept.  'MUli,  1U7I^    I 

Col.  J.  X.  MaCOMD,  I 

{'.  S.  Enginetrr  Corpt,  Boric  IhIuhcI  :  I 

Sir:  Will  yoa  be  kind  eflonsh  to  furnish  me  vrith  offioial  oopip8  of  nny  correapond-l 

ence  or  papers  yon  may  have  sliowinf;  any  action  tnken  by  tho  city  cniincil  of  Usven^ 

port  fcrautiu);  to  the  Unite<l  States  Iho  prlvile){e  of  lamling  and  ooDstrui.'tio;^tbe  up-l 

proacb  of  the  "  Kock  Island  bridgi!,"  in  the  city  of  Davenport  I  1 

I  will  be  much  obliged  to  yon  lor  any  pajKtrs  having  any  bearing  on  or  relntion  tol 

this  subject,  and,  also,  if  there  was  any  action  taken  verbally  which  wonld  tend  toJ 

conflrm  or  destroy  the  right  of  tho  United  States  to  the  nse  of  the  land  oeenpied  byl 

the  approach.     I  wonld  bo  greatly  obliged  to  you  for  any  statement  in  writing  or  in-l 

fiirniatiou  relating  to  snch  conversations  that  yon  can  give  nie.     I  wonld  be  very  mucbl 

obliged  to  you  for  an  early  reply.    My  object  in  applying  for  this  information  is  to  ob-l 

tain  tho  means  as  far  as  possilde  of  protecting  the  proi>orty  and  interests  of  the  Unitedl 

States  in  the  l>ridgi-  ami  its  approueli.  I 

I  cannot  tind  anjong  the  papers  relating  to  tho  bridge,  turned  over  to  nie  by  yon.unyl 

information  on  this  subject.  I 

I  have  the  honor  to  be,  very  respectfitlly,  yoar^pbedieDt  servant,  I 

D.  W.  FLAGI.KR,         I 
Major  of  Ordnance,  Bvl.  Lt.  Col.  V.  S.  J.,  Cumdg.     I 

Kcspectfnlly  referred  to  Cupt.  Amos  Sticknoy,  who  is  requested  to  furnish  any  iu-J 
formuliou  he  way  have,  from  memory  or  otherwise,  bearing  on  the  sul)ject  of  tbtsi 
lott«r.  I 

J.  N.  MACOMB.        I 

Col.  Enijrt.,  U,  S.Armg.     I 

P.  S. — Ad  early  reply  ia  respectfully  asked.  I 

U.   .S.   KSGINEERS'   OfFICK,  I 

Keokuk,  Iowa,  October  'JtK,  ISTfl.  I 
Respecifiilly  returned  to  Colonel  .1.  N.  Macomb,  Corps  of  Engineers.  I  am  not  uwaral 
<if  the  existeuco  of  any  eorresponileuee  or  pupera  showing  action  taken  by  tlie  city  I 
council  of  Davenport  granting  to  the  I'nite*!  Statea  the  privilege  of  landing  and  coo-l 
struuting  the  uppioacli  of  the  Kock  Island  bridge,  in  the  city  of  Davenport.  If  anyl 
such  corn-spoudeace  passed  during  tlie  time  the  bridge  was  under  the  control  of  thai 
Engineer  Department,  it  will  probably  bo  found  in  the  possession  of  tJenl.  G.  K.  War- J 
ren,  Corfis  of  Engineers,  to  whom,  as  you  will  probably  remember,  the  letter-books  ofj 
the  earlier  transactions  of  the  bridge-work  were  sent.  General  Warren,  with  whom  I| 
conferred  yesterday,  stal-es  that  according  to  his  lecoUcetion,  the  only  action  of  tbt»| 
Davenport  City  council  in  connection  with  the  bridge  related  to  changing  of  grade  oti 
the  stxeet«  in  that  vicinity.  ] 

AMOS  STICKXEY,        I 
Capt.  of  Evijrt.,  C.  S,  A.    1 

ENdiNRicii  Okpiok,  V.  S.  ArtMv.  1 

.Wirjivrl,  A'.  /.,  (iclulirr^'.  IffTB.  I 

Colonel  D.  W.  Fi.Ajii.F.n,  1 

v.  S.  OidiHiiiiT,  Bock  Julaiul:  I 

Coi-OMCI-:  I  send  yon  the  copy  of  my  communication  to  tho  mayor  of  Davi-npon,  J 
dated  August  \V,  1*9,  and  of  hi.s  reply  of  next  day's  date.  I 

There  was  no  s|Kicial  nuderslanding  about  obstructing  tho  approach,  but  in  concetl-l 
ing  ns  tho  location  and  change  of  grade,  which  latter  was  made  at  the  public  exnnnM«J 
it  seems  to  me  implied  they  would  not  authorize  any  ubstructious  on  the  ajiproacnra.     1 

'}'T>n  will  see  that  I  stated  that  the  railroad  was  to  be  on  top,  and  I  intormcd  thenil 
that  a  TiOO-foot  curve  wonld  allow  any  other  railroad  to  get  on  to  the  bridge  :  I  suppoa<»] 
implied  thereby  that  I  thought  any  other  railroad  would  keep  on  tho  Ir    '     -  thol 

same  as  the  Chicago  and  Kock  Island  Knad,  and  not  interfere  with  the  ^^  -       I 

The  council  was  anxious  that  I  should  not  terminate  the  wagon -ro:i'!  lallJ 

road  block,  as  General  Hodman's  |dan  did,  allowing,  as  they  thought,  an  op(>ortnolljl 
for  the  Chicago  and  Rock  Island  Company  to  obstruct  the  wagon-approaches.  a 

It  seems  strange  that  in  acceding  to  their  views  to  prevent  the  railroad  company" 
from  obstructing  the  ap|iroach,  they  should  have  reserved  the  right  to  allow  any  other 
railroad  the  privilege  of  doing  it.  J 

It  Bcems  to  uie  that  if  the  city  of  Dovenport  now  cininia  such  right,  tho  l'uit«Mti 

Stales  would  be  justified  in  tlireat^'iiing  retaliation  by  closing  the  liridi,'ii  !ilto;;i'tbrrl 

(o  any  but  the  neces.^iiiesul  the  United  Slates  arsenal.  1 

Very  respectfully,  J 

G.  K.  WAUIiEN,^H 
.Major  Knij^nrt^^^^ 
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U.  8.  EsorvEKK's  OmcK, 
A^r  Varenyorl,  loica,  Jiigunt  Id,  1869. 

To  Hou.  JunsKranncK, 

Honor  nf  pitrrnpOTl : 

8i«:  I  have  nearly  detprmiiied  upon  my  location  nnil  pliiuof  the  new  briiljje,  Init  be- 

fiirr  iloiiip^this  a<i  a  linulity  I  wish  to  l>o  Infonnei)  if  tho  i>ity  ooniicil  will  j»ive  itn  cou- 

R>.iit  to  Imve  ilin  ({rade  lit  the  inl^rHeetioii^of  LeCliiirestnmt,  Front  street,  iiiiil  SueoDcl 

>-  '  <1  alKMit  six  foet.     There  id  iiKUili>biii>;  punt  ueiir  this  point  on  I  lie  linnk  tbitC 

1  ivo  to  rover  the  top  of  aliont  oiiu  Coot.     This  nix  feet  hei^bt  can  rnn  out  to 

:i<....,.^  .iiuint  '0)0  feet  aliove  ;inil  lu<low  nu  Front  ntreet,  anil  Che  Banie  ilistanoe  on  Le 

Claire  anil  Sceond  glri>etH,  ami  si'ivn  graileH  that  will  lie  aa  eaNy  as  m  deiiirahle.     I  can 

then  rise  to  the  level  of  the  ijridjfe  on  a  (•raile  of  one  npon   tiventy.  by  jilacinjf  the 

libatmeiit  pier  about  on   the  line  of  low  wal«r.     The  bridge  floor  will  l«j  twelve  fe.jt 

above  hi<;h  water,  8o  that  the  bottom  tony  lie  ten  feet  above  hi|{h  water.     I  send  a  map 

nd  profile  whieb  exhiliit  the  propiweil  arraiit;eineut.     The  center  line  of  tho  bridjje 

UeetM  the  center  line  of  L"  Claire  «rreet.     It  may  be  better  to  move  thi«  up  or  down  a 

bw  feet  hcrenfler,  but  it  will  not  chiiUKe  the  gi-nural  features.     In  this  poHitiou  a  rail- 

Oad  alonj:  Le  Claire  Btreet,  aloiiii;  Second  street,  or  up  Front  Htroet  ouuld  aae  a  live 

bntidred  feet  radius  to  tbi^  curve  in  i;i«tting  on  the  bridj^e. 

Yon  will  aee  that  if  Flutiron  tujnare  waH  bnilt  out  to  the  full  lino,  tbe  sidewalk 

rnuld  iH^cupy  all  the  present  roailway  nt  the  lower  end.      I  have  niarfced  ont  the  line 

"  the  other  side  of  Froht  street,  if  it  is  ever  banked  ont,  to  be  ei;»hty  feet  wiile.     My 

esit;u  is  tor  the  ruilroud  uii  top. 

The  tilliii);  up  will   not  utfeet  tbe  drainage  of  any  street  but  Le  Claire  street,  and  a 

alverl  mimt  l>e  put  in  to  ket-p  np  tbe  drainage.    There  is  no  building;  of  value  to  be 

_Djuied  by  this  ehiin);e  of  ((tade,  and  the  advautagcs  tbe  location  of  the  bridge  gives 

the  property  must  enhance  it  mure  than  any  cost  of  tilling  np  would  be. 

Iq  this  plan  1  shall  save  about  one  hundred  and  ninety  feet  of  wa^ron  road  bridge  of 
'wbat  would  be  reipiired  by  terminating  the  bridge  on  the  railroad  block  at  tbe  corner 
of  Le  Claiie  and  Sieoiid  streets. 

Hl^sides,  in  locating  the  abutment  at  low  water  line.  I  allow  the  use  of  a  full  span 
next  the  landing  for  ihe  use  of  rafts,  and  get  the  first  pier  well  out  of  their  way,  which 
is  important  in  eonstruutiiig  tbe  pier  and  its  future  avoidance  by  raftsmen. 

It  1.4  not  fully  decided   yet  where  the  pivot  pier  is  to  bo  placed,  but  if  next  to  tbe 

island,  there  will  be,  beside  the  two  draw  spans  of  16U  feet  in  tbe  clear,  the  next  s(>an 

•  ■'''<!  fei-t  in  the  eleiir,  anil  four  other  spans  of  tf2»)  feet  in  the  clear.     The  aceompuny- 

tvh  and  pmlile   will  mure  fully  show  the  approach  on  the  Davenport  side,  to 

'i  I  call  special  utteiition.     It  is  drawn,  as  this  letter  is  written,  iu  baste,  su  as  to 

bring  the  matter  bi-fort!  you  as  early  as  possible. 

Yours,  respeetfully, 

G.  K.  WARUEN, 
Major  Enginceri  and  Bvt.  Maj.  Oen.  V.  fl.  A.,  in  charge  of  Bridge,  ^e. 


CoDNCiL  Cbambi'.r,  Darenpori,  Aug.  I9lk,  1809. 
1  Warren  : 
Ukaii  Sill :  Your  communication,  together  with  profile,  were  laid  before  the  ooiincil 

lii'<t  fVfuiiig,  when  it  was  nuauimonsly  residved  that  ibe  grade  rising  six  feet  at  tho 
jiiisi  iiieiilioiied,  us  shown  by  the  diagram  and  required  according  to  your  plans,  be 
xiy  conceded,  and  also  that  you  be  utiicially  informed  of  said  action  of  council. 
Vours,  very  respectfully, 

.lAMES  EENWICK,  .Uaj^or. 
[Telegram.  I 

Bock  Isuum  Arsknai.,  Ochber  27,  1376. 
Hon.  JamI';s  T.  Lank, 

V.  S.  Vhtrict  Court,  Vet  Moinet,  Toica  : 
[  Pleosn  telegraph  me  what  action  has  been  taken  and  what  progress  made  respecting 
Juuotiou  against  Uavenpurt  and  baiut  Paul  Railroad  Company. 

FLAGLER,  Comdg. 
[Telegram. J 

Davenport,  Iowa,  October  28,  1876. 
I  T.  Lank. 

(I.  li.  AUy.,  Da  Maine*,  Iowa: 
jTelegrnjihed   yon   yesterday.    What  actioti  has  been  taken  respecting  injanetiun 
aliisl  Davenport  and  Saint  I'aul  Kailruad  Company.     Pleuse  answer. 

D.  W.  FLAGLER, 

bvt.  U.  Col.,  Comdg. 
21  URD 
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[Telegram.) 


De8  Moines,  Iowa,  Ihtohtr  2«,  lifiti. 
Col.  D.  W.  Flaorr, 

Itock  liland  Jrecnal,  Rock  ItUnd,  III.: 
Injonoliou  suit  submitted  to  court  tbiii  oveulag.    Deciaiou  will  be  t<-lo<ri'iipiirii  vu>:u 
nnuouuced  by  tbu  court. 

JAMES  T.  LANE. 

C.  S.  4U$- 

Okpick  of  Unitkd  States  Attorney,  District  of  Iowa, 

Viirenpurl,  October,  '.Wlh,  1876. 
Sin  :  Tb«  npplicjvtioM  for  iujuDPtinn  (igainst  the  Davenport  ami  Norlb\VH«t«rii  Rail-] 
roiid  C'oiupuiiy  «'»«  Hubniittol  to  tim  court  ou  Siitunlay,  iiinl  no  drciHiuu  wiirniniHinnc'tT 
:it  the  linu!  1  left  Den  Moines  nn  Satunliiy  ui{;bt,  aud  if  aauounui'd  tu  <1u,v,  it  will  ' 
t«li>|iraphiid  to  uie.     I  return  again  to-iuKlit,  and  will  notify  you  of  the  ruMull. 

I  have  not  oiuch  bope  of  sureeHa,  ax  I  bavu  eerions  doubts  whntber  u  iiro|M«r  aiii» 
for  injunction  can  be  shown.    The  rentton  for  delay  iu  the  application  ia  that  I  did  iioi 
ruceive  the  jmpers  until  wp  entered  u)i<>n  tlm  trial  of  the  lihuniberg  whi«ky  unit,  an<|j 
uiy  tiniu  wusoouipletely  occupieil  wilb  that  until  Friday  ni|;ht,uud  theeurliei^t  iiioiueiil] 
I  coulil  take  it  up  was  ou  .Siituriliiy  morning,  and  I  pa.S!<e(l  it  on  the  court,  aud  could] 
out  get  a  lieariug  untd  late  in  the  aflernoon.     I  regret  very  inuvli  the  delay,  inasmuch  I 
aii  1  leariicd  on  my  arrival  yest^^rtlny  that  the  track  was  already  laid.    The  uuderKlnndiuf 
with  theolKcers  and  attoruuys  of  tho  railroad  compauy  waa  that  it  would  not  be  Ula 
nutil  after  a  henriug. 

Very  respecKuUy, 

JAMBS  T.  LANE, 

U.  S.  Allwnrg. 
Col.  I>.  W.  Flaoi-EK, 

llocli  Jtlaud  Anenal,  IVinoU. 

[Telcgruii.) 

Dks  Moinks,  Iowa,  iMober  3UI,  1876. 

Col.  T.  W.  Fl.AOI.KB, 

Cmnmanding  lloi'k  Ulatid  Anmal,  Rock  Mand,  Illi.:\ 
Jndge  Love  refiisexl  to  open  an  injunction  ngaiust  the  railroad  company  for  laying  il 
track  across  the  approach  to  the  Ouvermueut  bridge. 

JAMES  T.  LANE, 

r.  S.Attg. 

This  road  has  been  built  across  the  approach,  and  ia  now  iu  full  opera* 
tion. 

For  a  further  history  of  the  Rock  I.sland  bridge  from  187.S  to  1S7G,  seod 
copies  ol  uiiiiiial  n-porta  of  prinripal  operations  at  the  Rock  Isliindl 
arsenal  for  the  year  ending  June  30,  1873,  1874,  1875,  and  1870,  copindl 
iu  Appendices  IJ,  C,  D,  and  E,  Chai)ter  VIII,  of  this  book.  J 

These  reiwrts  give  a  good  deal  of  information  respecting  the  use  o9 
xbti  bridges  by  the  public,  and  the  report  for  the  year  ending  .June  .'JOJ 
1875,  gives  a  full  account  of  some  extensive  repairs  of  the  bridge  audi 
ulteratious  of  machinery  which  had  been  found  nece-ssary.  1 

In  addition  to  repairs  described  in  the  report,  the  Rock  I.sland  bridgal 
has  received  two  new  floors  since  1871,  aud  the  bridge  to  Davenport  hatti 
had  a  great  part  of  its  wagon  way  retloored  since  it  was  completed  iuJ 
tJie  spring  of  1873.  1 

This  bridge  needs  now  an  entire  new  floor.  I 

The  following  correspondence  and  action  taken  by  Congress  respcctinn 
the  apiiropriation  for  the  new  covering  of  the  railroad  deck  and  newl 
machinery  for  the  draw  is  not  given  in  the  annual  reports,  and  is  tboreJ 
fore  copied  here.  I 

The  following  estimate  was  made  in  the  annual  estimate  for  tho  ycail 
ending  Juue  30,  1875 :  | 

For  altcrntionii  and  rppairs  and  additional  Diachinery  for  draw $l3,40fll 

For  care  and  preaervatiou k..     10  0Ofl 
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rith  thp  following  remarks : 

Till!  altcrntiiin^i  uixl  rrpnirs  required  oonnHtof  a  sbnnt  ontiper  rnnf  lor  the  npper  or 

mili'on<l  (K'i'k.  as  xhowu  in  ilratvjni;  inurkcd  "  R,"  aud  inolosnil  herewith,  anu  more 

j>o»orl'{il  iiKvoliiiiery  for  workiiij;  tlio  druw. 

VluMi  till'  brl<l(;e  w(i«  liiiill,  tliero  was  put  on  this  deck  a  flnt  tin  roof,  with  no  water 
bc*d  oxopjit  that  fnrninhed  liy  Iho  oninlKT  in  th'<  siianH.  alioiit  onu  intli  iu  'iitO  fret,  und 
filler  Hhed  i»  fnrthnr  prev<<nUyl  by  the  railroad  ties  and  whuel  giiarilii  which  uro  laid 
n  th«!  roof.  ' 

I  Till"  wati-r  is  not  shed  from  the  roof.  -In  a  few  months  it  hnn  rpHted  ond  destroyed 
t[i?  tin,  »nd  now  riinH  throiii;h  and  is  roltiu<;  the  timhers  of  the  upper  deck  and  the 
rii);"i>  nmd  Ixlow.  At  Imrh  dciks  liavo  wimmUmi  door  htianis,  their  diHtrnction  is  u 
fcrmiiK  Mirtttor,  inv<ilving  tlii>  disnae  of  (he  l)ri(lxo  while  the  whole  dock  is  rcuewi'il. 
"  The  drip  of  water  eontiiines  about  three  licinrs  after  any  rain  or  shower,  and  nut  only 
Bill  the  liniher,  bnt  the  water,  eontiiinintj  iiiin  rust,  j;rpB«e,  and  dirt,  falls  en  people  and 
■rriu^es  below,  who,  in  line  weiitber,  after  rain,  are  unprepared  aud  uupnjteeted,  and 
Hio,  haviiij;  entered  the  l>rid){e,  eannol  turn  back, 
I  do  not  deem  it  odvisable  or  economical  to  put  any  cheaper  roof  than  copi>er  on  this 

dek. 

In  tbiM  climnte,  tin,  lead,  or  )^lvanized  iron  cnn  bo  made  to  last  only  from  five  to  ten 
ears  in  tliis  positinn,  und  thi'ir  removal  is  dilUuult  and  expensive.  The  copper  should 
St  from  thirty  to  (illy  years. 

[The  machinery  in  nse  fur  working  the  draw  is  Insulticiont  in  power,  and  hijs,  in  con- 
Kjtience,  broki'n  three  limeHin  tlie  lOKt  four  months,  with  eiintfiil  man:i)renii'nt.  Also, 
t>mo  :u1diti<>niil  niiicliiiiery  is  required  for  stopping  the  draw  when  in  motion  and  i>po- 

niti'd  upon  by  hi^h  winds. 

Che  coht  nf  putting  in  the  new  roof  would  be... jl£<,  000 

~   ;  cost  n( additional  machinery 3,800 

The  railroad  company  or  companies  nginj;  the  bridge  should,  under  their  agreement.- 
'»y  half  the  citpense. 

The  estimate  fi>r  care  and  preservation  inclndi«  nil  ordinary  repairs  and  .ijnard,  but 
I  mainly  for  o|«!ratinK  the  draw.     Thin  work  ri;qnirea  two  sets  of  bands,  each  containing 
cn-finwr  and  fireman,  and  they  must  be  the  best  men  I  can  procure.     The  work  is 
IlitHcnlt  and  the  reMpouHiliility  is  great. 

The  following  njtpropriation  for  the  Rock  I.sland  bridge  for  the  fiscal 
|ear  etiditig  June  30,  1875,  was  made  by  Congress : 

For  alterations  and  repairs  and  additional  machinery  for  draw  of  bridge,  and  for  care 
od  prestTvntinn  (one-hair  of  which  shall  be  re-iinbnrsed  to  the  (joveronient  by  the 
Siioago,  Rock  Inland  and  Pacific  Railroad  Company)  $'.i:J,4flO.U(t. 

The  Chief  of  OidiiHiice,  in  a  letter  dated  Oistober  22,  1874,  inquired  if 
measures  had  bei-ii  adopted  for  obtaining  reiinbursemeiit.s  b.v  the  (3hi- 
CHgo,  Hock  Ihlaiid  and  I'acitic  Railroad  Company  of  $11,700  of  the  ap- 
propriation tor  Itoek  JHland  bridge,  ISl'},  reiiuired  by  the  appropriation 
act.  as  publishetl  in  General  Orders  No.  81,  AdjatautGeneral'a  Office, 

J874. 

■  Ou  the  2Gth  of  October,  1S74,  I  replied  to  the  above  letter  as  follows : 

B  I  have  the  honor  to  acknowlodge  the  rwelpt  of  your  letter  of  the  "Wnd  instant,  ask- 
^Bii  if  any  ini'ii»uri's  li:id  hriMi  ailcipted  for  obtaining  r>!-imbiirseiuent  from  the  Chicago, 
Brn^k  Island  and  I'ai'ilio  Kailroail  Company  i<f  '^ll.TOU  of  the  appropriatiim  for  Rock 
■Bland  bridge  for  1.'->7.'S,  and,  in  reply,  to  state  that  I  have  not  commuuicuted  with  that 
■Mimpanv  on  the  subject,  since  the  plans  and  estimates  for  the  repairs  of  the  bridgu 
■Tcre  laid  before  the  superintendeat  of  the  company  wbuu  I  was  making  my  nuuiial 
■Btimate  in  July,  1H72. 

The  prosi-cution  of  the  work  on  the  railroad-deck  of  the  bridge  would  necessitate 
intert'ereiicc  with  croiwiiig  of  trains. 

As  there  is  a  picKMire  of  liatUo  on  the  bridge  during  the  fall,  it  was  deemed  more  con- 
venient for  the  railroad  company  to  postjiouu  this  interference  until  spring.    Also,  I 
would  have  more  time  in  the  spring  to  attend  personally  to  the  alterations  and  repairs, 
■fbich  involve  some  difficulty  ;  therefore  it  was  deemed  expedient  to  postpone  the  work 
Bptil  spring,  or  the  Inner  part  of  winter. 

B^  Nothing,  therefore,  has  yet  been  done  in  the  matter,  except  to  t.ike  advantage  of 
B)«  exceptionally  low  price  of  copper  aud  pnroh.tse  the  sheathing  required  for  the  upper 
■Bck. 

BTIic  tenor  of  your  letter  tads  me  to  infer  that  there  has  been  a  misunderstanding  of 
^■o  intention  of  the  act  of  Congress  making  the  appropriatiim.  The  estiniaie  showed 
^Bat  the  cost  nf  the  propDsed  alterations  and  rep.iir8  would  be  $'2li,H00,  and  »ue-h:ilf  of 
^Bat  sum,  $l^.4liO,  which  wii.<i  the  portion  of  the  expense  the  United  States  would  have 
^^^MMT,  was  asked  for  and  appropiLited, 
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Pcpanite  from  tli  s  wns  an  eHtimaf«  for  810,000  for  csre  ami  preservation,  T?liicb  i«| 
dm  portion  of  the  cx])eDitii  of  care  uud  prt»>crTatiou  wLiuli  thu  UuiteU  Stuttut  bn»  Ui| 
liear. 

As  the  act  appropriates  pxactly  the  Bnnis  axked  for,  namely,  tl3,4»»0  nu<l  $10.00(J,  fl 
liave  HnppoMcil  it  uulhori^ed  the  (.'Xpuiiditiiru  of  tliu  nion^v  aa  intended;  tlia(  i»,  thtfl 
Government  to  expend  the  JUVIOO,  rft|Uired  to  cover  its  povtinn  of  tlie  expi-ose  of  cHral 
and  preservation  in  accoidaiice  with  act  of  Coni^reta  approved  .Inly  "20,  It'tW,  aud  alstil 
the  appropriation  of  §13,400  for  I  ho  special  work  of  alteratiuns  and  ffimira. 

I  liavo  expected  to  make  arrnngeruents  with  tlie  Chicago,  Rock  Island  and  Piiciflfl] 
Railroad  Company  for  the  payment  of  their  portion  of  the  expcune  of  thia  work,! 
$ia,'lfiO,  before  commencinj;  the  work.  1 

Ir  cmNC  of  reftiKiil  on  their  part,  which  I  do  not  now  anticipate,  I  believe  that  th«| 
act  of  Jnlv  20,  IrttjS,  and  the  contract  between  the  Ooverniuent  and  the  railroad  eom-l 
jmiiy,  would  empower  the  Government  to  enforce  the  payment  by  deiiyini;  tlio  railruait J 
company  the  use  of  the  bridge. 

If  it  is  understood  that  there  if)  anything  in  the  net  makin;;  the  appropriation  whiebl 
niHV  firevent  the  nse  of  the  money  appropriated  for  making  the  repairs  as  staled  ubuvtuJ 
au(i  an  intended  in  tlie  esitimate,  I  respectfuDy  a&k  for  instructions. 

The  Chief  of  Orilnani^e  returned  this  letter  with  the  following  iudore 
ment,  tlateil  November  10,  1874: 

Respeetfully  returned  to  the  commanding  officer  of  Rock  Island  arsenal. 

As  Congicfg,  in  mnkinp  the  appropriation,  added  a  proviso  which  was  not  in  onr  esti- 1 
mate  except  an  an  explanatory  note,  (see  Onlnance  t^rder  No.  44,)  it  is  plain  that  only' 
the  ^211,400  agiproprialed  can  be  expende<l,  one-half  of  which  must  be  ro-iuibursed  by 
the  railroad. 

The  matter  can  be  hronght  to  the  attention  of  Congress  when  it  meets,  and  tbe  pra*j 
viso  requested  to  he  changed. 

I  returueil  this  letter  to  the  Chief  of  Ordnance  with  the  following  iu- 
dorsement,  dated  November  IS,  1874 : 

I  respectfully  ask  that  this  matter  may  be  bronjjht  to  the  attention  of  Cimgrtita,  Mid 
that  the  proviso  referred  to  may  be  changed  as  contemplated  in  your  indorMlurnl 
hereon,  and  wonld  respectfully  nrge  the  importance  of  this  action. 

Tbe  alterations  and  repairs  contemplated  are -deemed  absolutely  necessary  forth* 
preservation  of  tbe  bridge. 

Without  them  there  is  danger  of  the  dcitmction  of  the  floor-beams  of  both  deck*] 
because  of  mt.    Replacing  thtso  beams  wonld  be  ditUcult  and  expensive,  and  would 
necessitate  several  weeks'  disuse  of  the  briilge. 

If  Congress  will  change  this  proviso  early  in  tbe  session,  preparation  for  tbe  work 
can   lie  made  during  the  winter  and  tbe  work  completed  early  in  the  spring.     Th«l 
ucces-sary  change  in  the  proviso  is  thur  it  sliall  apjily  only  to  tlie  proposed  alterationsl 
and  V  pairs,  and  that  it  shall  require  the  railroad  company  to  bear  one-half  the  expeoM] 
of  the  work,  as  rt'ijuired  by  act  of  July  !iO,  1H68,  and  the  contract  between  the  Unit 
StMtea  and  the  railroad  ooiupany. 

Your  indorsement  hereon  makes  the  proviso  referred  to  in  the  appropriation  act  i 
interfere  also  with  the  expenditure  of  the  810,000  appropriated  for  the  care  and  preser-^ 
valion  of  the  bridge. 

Withont  the  nse  of  this  money  the  nse  of  this  bridge  wonld  stop,  and  the  navigstioil 
of  the  river  would  also  have  to  stop,  because  the  draw  conid  not  be  o]ierated.    Thil] 
expenditure  on  the  part  of  the  United  States  is  made  obligatory  by  the  act  of  July  2( 
180ri,  and  the  contract  with  the  railroad  company,  as  long  as  the  company  coDiplie*! 
with  the  contract.    The  act  and  contract  referriid  to  require  the  United  States  to  be»(\ 
all  tbe  expense  of  the  wagon-rond  and  one-half  the  expense  of  the  bridge,  (except  rail-> 
road  iron  and  ties,)  so  that  the  railroad  company  cannot  be  required  to  pay  half  of  th»* 
whole  expense. 

During  the  preaeut  fiscal  year  there  has  already  been  expended  by  the  United  States, 
for  care  and  preservation,  :>l,:i.'i<J..'>7;  thu  proposed  alterations  and  repairs  iii  imrchiMMi 
cf  sheathing  for  upper  <leck,$5,971.6"2. 

In  a  letter  to  the  Chief  of  Ordnance,  dated  December  IS,  1874, 1  in-l 
quired  if  item  of  $13,00(1  for  tbe  Rock  Island  bridge  was  iiitenttunailn 
omitted  from  notice  of  remit  lance.  To  which  the  foiiowiug  reply,  duUMH 
December  '2.i,  US74,  was  received  :  J 

Answering  your  letter  of  the  13th  of  December,  I  am  directed  by  the  Chief  of  OrM 
nance  to  state  that  the  omission  of  .?  13,000  nniIer"Kock  Island  bridge,  l.""73,Trofin 
the  amount  requested  to  be  sent,  wa.s  iiitcnlioniil.  EN.|mnilitnres  on  aiconnt  of  tbfl 
"repairs  and  machinery"  of  the  bridge  must  bo  suspended  nntil  Congress  has  tt£t«d 
upon  tlie  subject-matter  of  your  letter  and  indotsemvots  of  October  2lj  uud  NovuintxiB 
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^^■8,  which  \rtta  bronght  by  this  uffloe  to  the  attention  of  the  Secretary  of  War  on  the             ^H 

^■Blh                                                                                                                                                                 ^H 

^^r  Expi'iisPs  of  the  liriiign  must  bo  confined  to  the  operation  of  the  f^uard,  drow,  etc.,              ^H 

.        ttutil  the  appropriation  of  last  year  ia  freed  by  Congress  of  the  restriction  proviso.                    ^H 

Sulisi-queut  thweto  au  act  of  Congress  was  passed,  and  approved           ^M 

MarcU  3,  1875,  approjiriuting  "for  liock   Island   bridge:  for  care  and           ^M 

preservation  of  the  bridge,  thirteen  thousand  dollars.     And  this  sum            ^M 

and  the  appropriation  for  said  bridge  for  the  fiscal  year  ending  June  30,            ^| 

1875,  shall  be  expended  in  accordance  with  the  joint  resolution  in  relation           ^| 

1       to  the  Hock  Island  bridge,  approved  July  20,  1808,  and  the  contract       ^^H 

■Between  the  United  States  and  the  Gbicago,  Ilock  Island  aud  Pacific      ^^H 

^BEtailroad  Cotu|iauy."                                                                                                    ^^^| 

'          Th«  fdllowing  statistics,  compileil  from  records  kept  at  the  bridge,  iiro      ^^H 

valuable  as  general  int'ormatiou  and  as  special  information  relating  to       ^^H 

value  of  bridge  iu  its  use  by  the  public  aud  by  the  railroad  compaay.:         ^^H 

Cvmpilatlon  of  Rork  Inland  briilje  record  for  the  yean  1874,  1875,  and  1876.                      ^^^B 

StuambQ«t»,                 ^^M 
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Chapter  X. 


ROCK  ISLAND  WATER-POWER  UNDER  MAJOR  FLAGLER'S  COMMAND, 

TO  1B7C. 

Appropriation  act  of  March  3,  1871  — History  of  the  work  for  1871  contained  iu  anona 
repiiit — Cumplftiou  of  canal  iu  li^l  picvcntcd  by  change  of  plan  at  request  of  Mo 
liuu  Coiiip;<ny — Notice  given  that  use  of  water-power  must  be  suspeiidHl   pentlingl 
compli'tiiin  of  work — October  10,  lf71,  Moline  Company  send  rcsoliitiouH  prutostinn 
agaiuMf  the  diniensiouH  and  grade  of  cunitl  and  make  other  complaint*— October  1B,| 
1871,  Moline  Company  write  a  Ion);  letter  making  further  ]>rote»t»  and  complaints 
Urade  of  canal  changed — Captain  Flagler's  reimrt  to  the  Chief  of  Ordnance  on  tbel 
Huliject — Reii.Hoiis  for  change  Ntated — Indorsenieyt  on  the  report   by    the   Chief  afj 
Ordnance — Action  taken  approved  bv  the  Secretary  of  War — Correspondence    witlil 
the  Moline  Company  relative  to  location  and  construction  of  bridge  over  the  canal — J 
Corrc«poudeuce  with  the  Moline  Company  relative  to  re.sundug  nxe  of  water-power  J 
and  completion  of  canal— Captain  Flagler's  report  to  Chief  of  Orduance  giving  bistoryf 
of  work  on  the  canal  and  reasnuH  why  canal  waM  not  completed   iu   1871 — Li^tlur  of 
.lunu.iry  9,  le'72,  to  Chief  of  Ordnauve  stating  dilllcuUieH  in  regard  to  (!ivi^iun  of 
water-power  and  collocting  rents  from  the  Moline  Coi^ipany  an  reipiired  in  the  agri'«- 
lnenl« — Plan  for  Hettliug  ditlienltiea  recommended— Amonnt  of  povver  esiiniaied— 
Act  of  Congre.is  of  Jnue  10,  1572,  makea  appropriations  for  the  wati-r-power — Hon 
expended — Plans  and  location  of  lower  dam — Captain  Flagler's  plan  for  transmit 
ting  power  from  lower  dam  toshopB — 8nbuutted  to  a  board  of  odl>'erH  mid  approved- 
Report  contHiniug  plans  omitted  aud  brief  desciiption  of  ttauie  given — TeinporaryJ 
line  ot  tiaM<misHion  f<  r  UKe  peuiiing  uoustiuetion  of  sbopst — Apjiropriationti  fur  'con^ 
btructing  same — Machinery  comi)leted — Its  erection  and  use  preva.  ted  by  a<t  of  Jul 
ri,  ie70— Depobitji  in  water-power  pool — Portion  of  same  removed  In  lrt74 — Work  not 
sncceshful — Excavation  of  channel  through  rock  reoonimended — Preamble  and  re»o« 
Intions  from  Mulinu  Company  about  de|MiHlts,  January.  lr'7ri— A]iril  1,  lr?75,  Molina 
Company  send  long  letter  to  Chief  of  Drdnaneu — Moline  Company  pro|ioso  to  builii 
long  wing-ilBUi  for  benelit  of  water-power  at  llie<r  own  expense  and  hiive  u  portion 
of  wat.er-|)ii«er  conveyed  t-o  them  by   United  .States — Cieneral   B"uet  ret'ers  lett<.'r 
Major  Flagler  for  report — Returned  with  report  May  6,  lf75 — General  Ueuet  viait 
aisenal  in  Mav,  1^7^) — Oflioers  of  Moline  Company   visit  Washington  in   FelirnoiyJ 
l«7li,  atid  ^nbnlit  tlieir  case  to  .Secretary  of  War  and  Chief  ot  Ordnance— Mi  jor  FlagJ 
ler  called  to  Washington  and  submits  report  on  waterTlwwer — Excavation  of  obauJ 
nrl  llironnh  rock  at  the  head  of  pool  recommended — Recommendation  approvod- 
IndoiKi'liieiits  by  Chief  of  Ordnance  and  Secretary  of  War,  and  appropiiation  for  tha 
work  ankcd  for — Copy  of  Major  Flagler's  report — Congress  uiadn  no  aiipropriation- 
Estimate  I'^r  the  work  submitted  to  Congress  again  in  fall  of  It^ti — Goueral  llendt'l 
remarks  ou  sawu  in  annual  report. 

The  act  of  Congress  apiiroved  March  3,  1S71,  making  approprintioDs 
for  sundry  civil  purposes  for  the  year  etnliiip  Jiitie  liO,  18712,  coutaintMl 
tlie  following  appropriation  for  coutiuuing  this  work : 


For  Rock  Island  armory  and  arsenal,  Rock  fslnnd,  Illioois:  contioning  the  develop 
nient  of  water-power,  two  hundred  thousand  dollars. 

After  the  ilcath  of  General  Eodman  in  Jnne,  1871,  I  was  placed  in 
command  of  the  arsenal,  audttiok  charge  of  the  work  on  thti  water-power 
About  the  1st  of  July,  the  water  in  the  river  hatl  so  far  subsided  as 
permit  the  pumping  out  of  the  coffers,  aud  work  on  the  canal  and  dik 
was  resumed. 

Lieut.  M.  L.  Poland,  Orduance  Department,  assisted  by  Lieut.  E.  M. 
Wright,  Ordnauce  Department,  was  placed  in  immeiliate  charge  of  the 
work.    Lieutenant  Poland  was  relieved  from  tluty  at  this  arsenal  on  tha 
5th  of  August,  1871,  and  Lieutenant  Wright  remained  in  immediat 
charge  of  the  work  during  the  remainder  of  the  season.    A  full  repor 
of  nearly  everything  of  interest  in  connection  with  this  work  that  trans 
pired  during  this  season  will  be  found  in  my  annual  report  of  principal 
operations  at  the  arsenal  for  the  year  ending  Jnne  30,  1872.    The  worl 
was  prnsecnted  with  the  utmost  vigor  till  the  latter  part  of  December 
at  which  time  the  gap  between  the  dike  aud  upper  wall  had  botiu  closed 
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Ind  tlie  dike  and  canal  so  nearly  completed  that  they  were  ready  for  use, 
and  the  cuUi>rs  were  taken  out,  tlie  use  of  the  water-power  resuiued,  a  ud 
■water  first  tiowed  throu{;h  tlie  ciinal  on  the  .'JOth  of  Uecouiher,  1871. 
The  ciuial  might  and  would  h;ue  been  entirely  completed  during  that 
?a8on  had  not  a  controversy  arisen  with  the  Moline  Water-Power  Coui- 
_  luy  respectiii};  it«  re<|uired  depth.  Tliis  eoutroversy,  its  eflect  on  thi- 
Avork,  and  the  action  taken  reKpecting  it  are  fully  explained  in  the  fol- 
lowing correspondence : 

Rock  Island  Aiuirnai,  Augiut  2-2(f,  1S71, 
CHARI.R8  Atkinson, 
Prrnidetit  Moline  IVaUr-Foiter  Company,  MoViHe,  IJh. : 
8iK :  For  tlir  benefit  of  tbose  desiriiif;  jiower  I'roiit  the  l.'^iited  States  water-power  of 
biH  arKeiwil,  1  have  flie  boiiur  t<>  euiuinuiiiculi<  tu  yoii  tbe  folowiii;;: 
III  tbc  >ifvelo|iiii(!Qt  of  tbirt  watnr-po\vt-.r  1  ex|ii!ot  to  voin|il(<te  lliu  canul  anil  titoiir 
im  aiid  (like,  thua  cuiiiplutiiig  tbu  portiuu  of  the  iluvelopitieac  reqnireil  fur  carr,viug 
laj  the  tail-wat«r  which  buo  beou  iiaed  by  your  company,  by  tbe  firat  day  of  Decein- 
>r  next.. 

Wbilu  we  are  building  tbe  retniiinder  of  the  dike  .ind  stomi  dam  it  will  lie  neccs-iitry 

bat  you  MhoiiM  niw  no  water.     When  thiA  |iiirt  in  eoininenooil  1  will  use  every  el'ort  to 

>uinlete  it  as  i|uiekl,v  us  posMlble.     Tu  tliiit  end  Just  Hiitllciitut   material  to  complete 

lie  dike  uill  lie  left  in  the  east  end  uf  the  cuniil,  the  neuruHC  end   to  the   |>oint  where 

lie  niateriiil  will  be  rcipiired.     With  iill  the  men   und  teams  upon  the  work  thai  the 

inil-ed  hpacu  will  allow,  it  will  re<|uire  hIx  weeks  tu  build  the  re.sl  of  the  dike,  say  from 

cluber  Kith  to  December  Ist.     By  lirst  quarrying  the  stone  and  hauling  and  dump- 

Png  it  in  runvenient  plaeee  for  reloiidiiig,  this  )iur(  of  tbe  work  eaii   he  performed  in 

itie  month.    This  extra  loading,  banliii);,  and  dumpiiit;  would  eost  to  the  Government 

^.^JO.-Cj,  und  would  sborleii  the  time  diiriuf;  which  your  oompany  would  be  deprived 

T  water  aliout  (ifleeii  days,  and  permit  you  to  continue  usiii);  if  till  Noveml)er  1st.     Xa 

jreeuienl  luiide  and  signed  by  you  and  .).  M.  (iould,  secretary  of  your  coiiipany,  and 

>ted  Sept<<niber  7th,  le*7U,  requires  that  this  extra  expense  «boiilil  be  borne  by  your 

Binpuny.     Please  inform  me  if  you  will  do  this ;  and,  if  so,  I  will  commence  piepara- 

ons  fur  olosiu);  tbe  gap  according  lu  that  plan.     If  you  do  not  desire  to  do  this,  no 

Fply  to  this  letter  is  necessary,  and  1  will  require  that  tbe  gates  in  tbe  dam  be  closed 

D  the  l.'itb  of  October,  and  I  will  then  hasten  the  completion  uf  the  dam  and  dike  as 

ipidly  as  possible,  and  will  have  tbe  canal  completed  before  or  al  tbe  same  time  that 

lie  dike  is  completed. 

Very  respectfully,  your  obt.  scrvt., 

D.  W.  FLAGLER. 
Capt.  Ord.,  Bet.  U.  Col.  V.  S.  A.,  (omdg. 

On  October  10,  1871,  the  Moline  Water  Power  Company  sent  to  me 
copy  of  re.solutions  passed  by  its  board  of  tlirector.s,  as  follows  : 

Speeial  uiw-liiig  of  tbe  directors  of  the  Moliue  Water-Power  Company  held  at  the 

Dipauy's  oHiee,  'ruesduy,  October  imb,  1871. 

?re«eut,  Charles  Atkinson,  John  Deere,  J.  8.  Keator,  8.  W.  Wheelook,  and  J.  W.  At- 
kinson. 

Ou  motion  of  John  Deere: 

Whereas  the  ngreenient  to  grant  the  free  right  of  w,iy  to  the  United  States  for  the 
inal  was  made  upon  the  express  eondilion  that  the  capacity  of  the  8aid  oanal  should 
e  snftieicnl  fur  tbe  purpose  of  said  company;   and 

Whereas  by  agreement  of  September  (ith,  1870,  it  is  provided  that  tbe  natural  open- 
ng  between  the  dike  and  wall  for  the  pnssage  of  this  com|>any'H  tail- water  was  nut  tu 
e  dosed  until  I  he  eanal  should  be  so  fur  ronipleted  that  the  material  to  be  removed 
buiild  be  only  siilVieienl  fur  the  tilling  up  of  said  opening;  und 

Whereas  it  is  feund  that  the  too  early  closing  up  the  natural  paasago-way Jbr  this 
Dnipany's  tail-water  may  be  of  great  permanent  damage  to  its  interests:  Therefore, 

JUtolinl,  That  this  company,  in  view  of  the  jiopuidy  to  its  interests  by  too  early 
'  Ming  of  said  natural  passage-way,  do  respectfully,  yet  earnestly,  protest  against  its 

lag  closed  up  until  the  capacity  of  the  caiiul,  both  as  to  depth  and  width,  shall  have 
iitisfuctorily  ascertained,  and  until   the  canal  shall  have  been  completed  and 
111  removed  therefrom,  as  contempliited   in  the  agn'emeiit  entered  into  between 
eompuny  and  the  I'liilcsl  8tutes  (iuvernment  .September  6tU,  ltl70, 

Ou  motion  of  K.  W.  Wheelotk, 

Kenolved,  That  the  president  of  this  company  lie  directed  to  send  a  copy  of  these  re»- 
lutions  to  Colouel  Fliigbr.  und  respectfully  reiiuest,  in  the  naiiio  of  the  manufacturers, 
bat  iu  view  of  these  facts  he  takes  no  action  toward  shutting  off  the  tuil-wuter  until 
be  canal  ia  finished,  as  provided  in  said  ugreeinent. 

CHARLES  ATKINSON,  PretidtHt. 

J.  g.  KlCATOli,  Set;/,  pro  tan. 
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MouNE,  Ills.,  Uctuber  16lh,  IsTl.    I 

Col.  D.  W.  Fl-.1GI.KR,  I 

Jiovk  Inland  Aratmal:  I 

Sir  :  I  am  inMtrncted  by  the  MoUiio  Wator-Powcr  Company  to  say  that  it  is  'vritli 
exfrcmn  rogret  they  find  this  innruing  that  yon  havu  Been  fit  to  shnt  down  tlieir  ;;att!a 
and  Htop  their  wheels,  and  have  coniiuoncud  prod'ediu^B  towftrda  eloning  np  the  op«M 
iog  left  between  the  end  of  the  wall  and  the  dike  for  the  escape  of  the  coiiipany'll 
watfr  pendinjf  the  coDiplole  devehipiiient  of  the  water-power,  iu  violation  of  i '  i 

of  a  special  afjrefinent  made  with  the  United  States  Governraont  at  Ruck   !  -. 

recnniinunded  by  Gen.  A.  B.  Dyer,  Chief  of  Ordnance,  and  approved  by  the  Su^,.. X 

War,  September  7th,  lef70.  '     | 

Attention  of  this  company  having  boeu  recently  called  to  the  fact  that  the  fJovcrnJ 
ment  was  uol  int^^uding  to  n)ake  the  lM)ttoni  of  the  canal  as  low  an  was  agreed  betweea 
it  and  Geuernl  Roilman,  a  ft<>mpet*nt  engineer  han  been  employed  to  take  the  IcvmIa 
and  ascertain  the  grade  of  the  natural  bottom  uf  the  river  from  the  npper  iMid  i>f  tha 
company's  tail-race  to  the  lower  end  of  the  dam-wall,  and  fmni  that  point  to  the  stakdd 
the  top  of  which  is  regarded  by  ilic  Goveruuiciit  aa  the  initial  point  for  the  boitoi^J 
the  apper  end  of  the  canal  ;  and  from  this  snrvey  and  levels  it  is  found  thiit,  ti^^M 
this  Government  stake  as  a  standard,  the  lH>ttom  of  the  canal  will  be  left  iintirol9^| 
high  to  nioiiilain  the  grade  or  natural  inclination  of  the  bed  of  the  river.  1 

It  is  found  when  the  mills  nie  running  that  the  top  of  your  initial  stake  is  hi^boq 
than  the  surface  of  tlie  water  at  a  point  ontsidi;  the  dike  and  immediately  opposite  tbiJ 
stake,  and  that  the  bottom  or  IhmI  of  the  natural  tail-race  at  the  suinu  point  is  morM 
than  IH  inches  lower  than  the  top  of  your  stake.  1 

It  was  never  understood  or  intended  by  this  company  iu  granting  the  right  of  wajg 
for  the  canal,  that  the  bott^iin  of  the  tail-race  was  at  any  point,  or  as  n  whole,  sboulal 
have  any  Irsit  grade  or  inclination  than  the  natural  be«l  of  the  river,  liecuuse  a  lea 
inclination  or  grmie  would,  of  necessity,  seriously  impair  the  effective  force  of  thUl 
company's  portion  of  the  power.  But,  on  the  other  hand,  it  wa.s  distinctly  understood 
and  Bgiecd  between  this  couipaiiy  and  General  Kodman  that  the  grade  of  the  Datiinl 
bottom  of  the  river  should  be  maintained  in  the  canal  and  tail-raoe,  1 

This  point  we  can  substantiate  by  parties  who  had  at  the  time  negotiations  witll 
Genl.  Rodman  for  making  the  entire  exeavuliou  by  contract.  1 

From  Lieutenant  Shaler  it  is  learnetl  that  when  this  stake  was  plant^xl,  it  was  <)nnJ 
without  any  previous  levels  being  taken  to  ascertain  true  gra<le,  and  this  (as  we  tbinlj 
could  only  lie  designed  us  an  approximate  grade  of  where  the  iiiitial  point  ofJw| 
grade  might  be,  and  this  would  seem  U>  be  indicated  by  the  remark  of  aiiotlier  o^^H 
who  says  that  at  the  time  the  stake  was  placed  there  it  was  the  subject  of  more  cwHI 
discussion  among  the  otHcers  as  to  whether  it  was  low  enough  or  not.  In  the  into^^^■e« 
bad  with  you  on  the  sulijeet  on  Friday  lost,  it  was  your  own  admission  that  with  thd 
line  as  now  taken  by  the  Government  as  the  bottom  line  for  the  canal,  the  dfeetivd 
force  of  the  company's  portion  of  the  water-power  would  be  considerably  diiuinishea 
in  low  water.  1 

This  ciiuiiiaiiy,  at  the  rcfiuest  of  the  United  States  Government,  grunted  the  right  ol 
way  Ihrongli  valuable  land  without  pay,  but  with  the  express  condition  that  the  canM 
sbonid  be  of  "  siitllcicnt  capacity  ;  "  and  they  feel  that  they  have  giKid  cause  for  pfiM 
testation  and  complaint  that  an.v  other  or  diH'erent  interpreMtion  sliould  now  be  ruada 
whereby  tln'ir  interests  are  to  be  very  seriously  jcopardiieil  or  impaired  ;  ami  d.i  iioM 
believe  that  Congress,  were  it  in  session,  would  for  a  moment  jiennit  such  constriictioq 
of  the  ngreemeuts  hetn'<-en  this  com]>aMy  and  the  United  Stales  (ioverunieiit  as  woula 
tend  in  the  least  to  impair  the  rights  or  interests  of  the  eoiupany.  1 

This  company  does  not  uilmit  that  the  United  .States  Goveruineut  has  the  right  nndufl 
the  terms  of  any  existing  ctmtraet  or  agreement  to  enter  upon  and  sbat  down  its  gatflfl 
at  will,  except  under  special  nrrangemenrs  or  as  a  military  necessity  ;  and  thinks  thai 
now  it  has  special  reason  to  complain  that  the  Government  is  acting  in  violation  <il 
the  letter  and  spirit  of  the  special  agreement  made  and  approved  by  the  8ecretAry  ol 
War  .September  7,  Itno,  a  copy  of  which  is  now  in  your  oflico.  J 

From  long  familiarity  witli  the  workings  and  operations  of  this  water-power  in  loJ 
water,  this  company  knows  that  if  the  present  determiiiution  of  tUo  Government  is  a<M 
bered  to,  viz,  to  leave  and  nuike  the  bottom  of  the  tail-race  where  now  indicated,  it  will 
work  great peruniory  and  pennanent  damage  to  its  "one-fourth  part"  by  dlininishltifl 
its  head,  and  thus  reducing  its  i|unutuni  of  power  iu  low  water ;  and  in  view  of  the  fan 
(and  in  no  spirit  of  faction  or  of  opposition  to  the  Government)  that  so  much  reiiiainfl 
to  be  done  to  get  the  bottom  down  to  necessary  grade,  and  that  it  is  !'.<•••  -•>  '  ■'  ■  ^^M 
render  it  altogether  improbable  that  the  canal  can  Im  finished  this  -'  V^^l 

compelled  to  insist  that  the  present  natural  tuil-raco  between  the  di!..  '!  fli^ 

shall  not  now  be  closed.  ^ 

In  view  of  these  eircumstanceaand  fact*  herewith  presentetl,  I  am  iiigtrnct<'d  by  (hia 
coDipany  to  enter  this  as  its  formal  nrotcst  against  the  closing  np  uf  the  iiHtiiral  outlel 
or  tuil-i'uce  for  the  water  this  cumpajiy  has  a  right  to  use,  and  rei|iiest  that  it  be  uofl 
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until  the  letter  »U(1  spirit  of  <■■■  no  cainplie<1  with,  anil  until  it  shall  linve 

[>li|iorliiniry  to  iisk  tlie  intiTliTciiCf  ■  -  in  protection  nf  ita  lifjlif*  ;  onil  to  Any 

further,  tliat  If  because  of  wiiperiin- Co; ,.  any  otlicT  runson  tliiscoinpimy  is  wronjf- 

fiilly  ileprJTed  uf  its  n(;bt  to  vontinned  ixsn  ot  itn  ontiru  poition  of  the  |>o\v«r,  it  will 
eluim  and  endeavor  to  hold  the  Uovcrnninnt  lluble  for  nil  tlio  dutna^'u  it  iiiity  Hnntain 
^horeb.r-     I  am  Also  fnrtht-r  direcUid  t^  ro()iiest  thist  the  mutter  be  referred  to  the  Soo- 
etary  of  Wnr,  with  a  copy  of  this  lotU-r. 

With  Ereat  rospoot,  I  nm  your  obdl.  servt., 

CHARLES  ATKINSON. 
Proident  MoUnt  tfater-Power  Co. 


On  October  19, 1871, 1  notified  the  Moline  Water- Power  Company  that 

tl  had  hail  surveys  made  of  the  bed  of  the  river  above  the  ciinal,  and  ha<l 
determined  to  h>werthe  bottom  of  the  canal  below  the  jjrade  established 
by  General  Hodman,  as  indicated  iiy  the  initial  stake;  that  the  grade 
would  be  i<uch  us  ta  give  a  continual  fall  from  tlie  head  of  the  river,  from 
below  the  foot  of  the  stone  dam  to  the  mouth  of  the  canal. 
(Note. — The  majjs  and  drawings  which  accompany  this  letter  do  not 
Bccomjianv  this  history.  The  initial  stake  A'  referred  to  is  sliown  oa 
Plate  Xr.) 

On  the  24th  of  October,  1871,  1  wrote  to  the  Chief  of  Ordnance  as 
follo\v8 : 

Rock  Island  Ausknai., 

October  •Mlh,  1«71. 
Srig.  Geiil.  A.  B.  Dveii, 

Chief  of  UnJnaiict,  Wafhinglon,  D.  C. : 

Sin:  I  have  the  honor  to  transmit  herewith  a  copy  of  a  letter  from  Mr.  Charles 
llkinHon,  president  of  the  Moline  Water-Powor  Conipimy,  received  by  uie  on  the  17th 
|>ist.,  a  copy  of  my  reply  diit«<l  the  18tU  inst.,  and  a  copy  of  a  letter  to  Mr.  Atkinsou, 
rritten  for  me  by  Lieutenant  Bntler  on  the  receipt  of  Mr.  Atkinson's  letter. 

Mr.  .iikinson  desires  that  his  letU'r  should  be  transmitted  to  the  Seeretary  of  War. 

As  1  have  not  stopped  work,  (on  the  development  of  the  water-power,)  ns  rcqoirod 
by  the  Moline  Water-Power  Company,  I  deem  It  jnst  to  myoelf  to  explaiu  to  you  and 
to  the  Srerctary  of  Wnr  my  rojMon.s  for  continuing  the  work. 

That  the  case  may  not  be  misunderstood,  I  will  ask  you  to  bear  in  mind  while 
reading  this  paper  that  deepening  the  canal  can  have  no  otfect  to  increase  tba  Moline 
Water-Power  Company's  portion  of  the  wnfer-power,  except  during  the  time  of  very 
low  water.  (This  is  shown  in  n  drawing  nntrked  "A,"  inclosed  herewith.)  Had  the 
■time  for  coni|)leting  the  canal  occurred  at  an  ordinary  stage  of  water  in  the  river,  I  do 
not  think  the  point  which  the  company  niuku  would  have  ariseu.  Just  now  the  river 
■  I  very  low,  lower,  I  believe,  than  at  any  time  durln({  the  last  seven  years. 

An  inspection  of  Drawing  A  will  .show  that  in  such  extreme  low  water  as  exists  now 
ligging  onr.  the  tail-ntoe  below  the  natural  be<l  of  the  river  would  continue  tn  increase 
the  head  of  wati-r  at  the  stone  dam  till  the  whole  tall-raoe  should  be  brounhl^down  to 
the  level  of  the  water  at  the  Rock  Island  w.igon-bridge.  Estimates  will  show,  how- 
tver,  thiit  ibe  interest  <ni  the  cost  of  suuli  digging  out  would  lie  many  tiuus  greater 
Ihan  the  average  annual  increase  of  value  of  the  water-power  due  to  snch  increased 
Bead. 

Nevertheless,  the  Moline  Water  Power  Company  will  get  the  Government  to  dig  out 
,  portion  or  all  of  this  if  they  can. 

The  agreement  between  the  Secretary  of  War  and  the  Moline  Water-Power  Compauy, 
lated  April  nth,  ldK9,  says,  "that  the  canal  shall  be  of  sufBciont  capacity  for  the  pur- 
poses named,"  that  is,  to  carry  olT  the  (company's  tail-water. 

However  much  this  may  n)eau,  it  cannot  intend  to  insure  to  the  Moline  Water-Power 
Company  a  tail-raceof  greater  capacity  tbsn  the  company  would  bave  had  by  the  other 
DO<l«  of  development ;  that  is,  the  mode  of  developiu'tut  that  would  have  been  used 
^iid  the  canal  not  been  dug,  which  was  to  oontinue  the  water-power  daui  nearly  par- 
tllel  to  the  sonlb  bunk  of  the  river,  und  allow  to  the  company  for  a  tall-race  the  space 
'  efween  the  south  bank  and  the  dam.     (.Sue  the  line  marked  o'  o'  on  Plate  XI.) 

Mr.  Atkinsou  stated  to  you,  while  in  my  office  about  a  week  ago,  that  he  would 
liave  chilmefl  for  a  tail-race,  under  that  development,  one-fourth  ot  tlio  width  of  the 
iver.  If  this  one-fourth  part  of  the  river  is  all  the  Moline  Water-Power  Compony 
ronld  have  claimed  under  that  development,  I  suppose  it  is  at  least  as  much  om  the 
Jovornment  could  in  Jnslice  have  allowml  to  them,  and  that,  therefore,  the  Molina 
Vater-Power  Company  should  now  claim  no  better  tail-race  with  the  cauul  develop- 
ncnt  than  one-fourth  the  river  bottom  would  have  given  them. 
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An  inspection  of  tlio  iuuloaed  diuwiag,  marked  B,  will  show  yon  bow  little  < 
the  canal  clnvelopineut  made  in  the  |>ositiun  uf  tbiit  portion  of  the  tail-rnoe  which  lia 
above  the  canni,  iiml  will  enable  yuu  to  nntlerHtaud  better  what  follows. 

The  cirouniMancea  attendiuj;  the  location  of  the  initial  ghilce  A'  *  by  General  Rod-I 
man,  iffemcl  to  in  Mr.  Atlcinsim's  letu^r,  lu  ijear  as  I  can  aacertain  thein  trom  the  otb-\ 
Ders  statioMoil  here  ut  the  time,  are  as  follows : 

In  .Inly,  lr>70.  after  the  coft'er,  hIiowii  by  ilnrted  lines  D  on  Drawing  B,  h.id  been  pntl 
in  and  the  wuler  jininped  out  of  the  inclosed  spat^e,  General  Rodman,  UMalitted  by  C'ap-1 
tain  Schafl'and  lieutenant  Shuler,  planted  the  stake.  The  water  having  Just  been  [ 
pumped  out,  water  was  still  standinj;  iu  low  places,  and  indicated  plainly  the  poaitton  { 
of  the  bed  of  the  river. 

After  an  rxnmitiation  of  the  river-bed  and  planting  stakes  at  several  other  place*, 
the  general  lixed  upon  the  position  of  the  stake  nod  had  it  driven  down.  It«  top  wa* 
below  the  surf;u'e  of  the  mud  in  the  bottom  of  l.he  river  at  that  point. 

No  levels  with  an  instrument  were  taken  at  that  time,  and  it  does  not  seem  that, 
instruineuts  could  have  determined  the  bed  of  the  river  as  well  as  it  waa  shown  by  lbs 
mud  and  water  standing  in  the  low  places.    The  general  then  ordered  that  tliin  sf.-»Iti? 
(called  stake  "A")  should  be  taken  as  the  initial  stake,  aud (after  asubse(|ueiii 
that  the  bottom  of  the  canal  should  fall  nine  inches  between  stake  A  aud  ( 
of  the  canal.     This  sub8e({Uent  survey,  made  a  few  days  afterward,  detenu, 
natural  full  of  the  surface  of  the  water  iu  the  river  between  the  stone  dam  and  tb«4 
month  of  the  canal  t.o  be  nine  inches,  (the  ri«-er  at  the  time  being  so  high  tliat  w»trT| 
backed  up  from  the  lower  end  of  the  island.)    Mr.  Aikiiistm  says  "  tliat  at  the  time  tb 
stake  was  planted  there,  it  was  a  subject  of  more  or  less  discussion  among  the  officer*] 
as  to  whether  it  was  low  enough  or  not." 

I  cau   leuru  of  no  such   dihcussion,   except   the   following :   Before  the  stnke  w« 
planted,  as  described  above,  Lieutenant  Shaler  had  thought  to  place  it  at  the  botton 
of  a  pool  near  the  foot  of  the  dam-wall.     General  Rodman  told  hiiu  that  was  too  low,| 
aud  after  he  (Gen.  R.)  had   plauted  the  stake,  as  described,  hu  said,  "That  is  lof 
eoongh.'' 

After  that  the  work  was  oomnienced,  and  has  always  been  carried  on  upon  the  plan| 
thus  determined  upon  by  General  RcHlman. 

On   the  day  of   my  arrival  at  thi!<   post  I  inspected  the   canal  and    water-|M>wer. 
Captain  Poluud  had  been  in  charge  of  the  work  ou  the  cniuil  last  year,  nnder  GeuerolJ 
Roilman,  and  he  and  Caplaiu  (Jomly  were  with  me.    They  explained  Ut  me  the  mauDCS 
in  which  the  position  of  the  slake  A  h.id  beeu  fixed  upon. 

Seeing  its  importance,  I  made  particular  inquiries  about  it,  and  after  hearing  theif 
explanation  I  felt  sure  that  it  was  correctly  established,  and  did  not  think  it  uecestukr} 
to  make  surveys  or  further  iuvej«tigatlons. 

I  never  heard,  until  now,  that  any  olhcer  at  this  .arsenal  had  over  discusswl,  or  eveg 
thought  of,  deepening  the  canal  below  the  grade  thns  determined  by  General  Rodma 
and  they  tell  me  they  have  never  done  so. 

Moreiiver,  I  had  always  snp[M>»e<l  that  the  matter  had  been  discussed  between  Qitn^ 
eral  R.vliuau  aud  the  Moline  Water-Power  Company,  aud  bad  beeu  agreed  npou  Sm 
tween  them. 

I  have  made  this  explanation  to  show  you  that  the  grade,  as  established  by  stake 
A,  ico»  fsrablished  by  0<>m-ial  K^jdinau  ;  that  it  was  done  after  cjtreful  considtintiiui  : 
aud  that,  in  his  (Gen.  R.'s)  opiuiou,  it  was  the  proper  grade  to  give  to  the  bottom  oJ 
the  caual. 

Upon  this  plan  the  canal  has  been  dng.    The  work  has  been  open  to  the  inspeotion 
of  the  Moline  Water-Power  Company  during  the  whole  of  this  season  and  IsHt  aeosouJ 
It  has  been  visited  by  members  of  the  company  frei|uently,  and  I  nuppoHfd  until  i|iiit«a 
lately,  that  they  uuderstood  the  whole  matter,  aud  that  there  was,  aud  could  be,  n<n 
question  ahoni  it.  ] 

Lieutenant  Wright  did  once  point  out  stake  A  to  one  member  of  the  company,  Mr. I 
Charleii  Deere,  and  explaiued  to  him  its  signilicikuoe.  No  complaint  against  the  Uov>| 
ernment  plaus,  or  request  that  they  might  bo  changed,  ever  came  to  me  until  so  lat*l 
in  the  season  that  a  material  change  iu  such  plan  would  cause  a  year's  delay  in  thaJ 
work,  and  uinch  loss  t.o  the  Government.  I 

I  inclose  herewith  my  letter  (marked  "  L")  to  the  Moline  Water-Power  CunipnnjrJ 
liotifying  them  of  the  time  when  the  gates  must  be  cloned.  | 

This  letter  is  dated  August  22*1,  IH71.  I  have  never  received  any  reply  to  it ;  bofl 
some  time  after  it  was  written,  I  think  about  two  weeks, the  company  calliHl  apoo  ntaa 
and  raised  some  questions  about  the  depth  ami  width  of  the  canal.  1 

I  explaineil  to  them  my  uuderstandiug  of  the  uuvtter,  as  explaine<l  iu  this  letter.         1 

I  did  uot  think  then  that  the  canal  ought  to  be  deepeued,  aud  told  them  so.  I 

That  was  the  tirst  complaint  made  U>  luc  alwut  the  work.  I  then,  at  ooce,  eoinJ 
menctvl  hoiuc  surveys  to  determine  satisfactorily  whether  there  was  any  justice  in  thfl 

•  Xbti  itakB  is  sbuwii  ou  l*lut«  XI  iu  ibo  coat  cud  o(  the  eaoal.  ■ 
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aniplaiot.    Tbme  snrvvi.va  were  in  jirugruss  wbeo  ;oa  arrived  at  tliis  post,  oiid  Uavo 
been  cuiup1ut«d  since  voii  left. 

Such  snrveyg  as  bai)  been  made  proviong  t>o  ahutting  the  water  ont  of  the  tail-race 
indicated  that  the  bottom  of  the  canal  was  low  enoagb.  This  I  explained  to  yon  while 
you  were  at  this  anteiml. 

■  The  i;atiui  weru  cluHcd  Siiturday  ni^ht,  (14tb  iuHt.,)  and  on  Monday  the  bed  of  the 
liver  wiiS  nearly  dry.     I  then  eduipled'd  ibo  Murveys. 

H  Map  marked  "B"  shows  the  bed  of  the  tiiil-race.  Jnst  below  the  lower  end  of  tbo 
Mtone  dam  I  have  lakcn  a  Heetion  (marked  "u")  across  the  tail-race.  A.s  this  suction 
^vonld  have  extended  entirely  across  the  tail-race,  in  the  uo-cunul  mode  of  develop- 
Htent,  it  is  just  to  take  it  as  the  natural  bed  of  the  tail-race,  and  iis  an  initial  |ioiut. 
K  Taking  it,  then,  an  the  initial  point,  it  will  be  seen  that  the  bottom  of  the  river  in 
Blis  sectiiHi  in,  suy  mix  tenths  of  a  foot  hixber  tbau  the  top  of  the  slake  as  planted 
B^  tieneral  Hodman.  Farther  down  1  iiave  taken  auolhur  section,  (marked  "  li.") 
Kbis  section  would  also  have  extended  across  the  tall  race  in  the  uo-cunal  niiide  of 
Revelupment.  The  boitum  of  sectiou  U  is  lower  than  the  top  of  ataku  A',  say  seven- 
Keuths  of  a  foot.  The  fall  in  the  tail-race,  from  the  stone  dam  to  the  canal,  would 
Ithoretore  be  seven-tenths  of  a  foot  leas  tluui  by  the  no-canal  mode  of  development.  I 
nui  not  willing  to  admit  that  the  Government  is  under  any  obligations  to  lower  the 
■Mtual  on  this  account ;  but  to  prevent  controversy,  and  as  there  was  no  time  to  refer 
Dlr,  Atkinson's  letter  to  the  Secretary  <if  War,  I  have  determined  to  lower  the  canal,  a« 
■j^uwn  in  my  letter,  marked  "I*,"  to  Mr.  Atkinson. 

■  I  will  lower  the  ui)per  end  ot  the  canal  one  foot  and  the  lower  end  one  foot  and  throe 
Bbcbes  below  the  grade  established  by  General  Rodman.  This  makes  the  fall  in  tli« 
^kil  race  a  little  more  than  it  would  have  been  in  the  natural  tail-race  obtained  by  the 
Bo-caual  mode  of  development. 

■  1  do  not  know  that  this  will  be  satisfactory  to  the  Moline  Water-Power  Company, 
and  I  presume  it  wi)l  not  be,  for  an  object  of  Mr.  Atkinson's  protest  soeuis  to  have  been 
to  prevent  the  completion  of  the  canal  this  fall,  and  this  change  of  grade  will  not  pre- 
vent it. 

K  The  gat«^  are  still  dosed,  tbe  position  of  the  coffers  have  been  changed,  and  I  am 
Bow  completiu*;  the  unfinished  [Kirtious  of  the  stone  dam  and  embankment,  thus  clos- 
Hpg  the  gap  betneeu  the  company's  tail-race  and  the  river,  and  at  tbe  same  time  nin 
Boshing  the  work  on  the  canal,  so  that  it  sball  be  completed  before  or  at  the  same 
Hinie  that  the  dam  and  dike  are,  as  required  liy  contract.  If  the  whole  work  cannot 
Be  completed  this  sea-ion,  I  expect  to  complete  tbe  canal,  and  raise  the  dike  high 
Bbongh  to  make  the  tail-raue  good,  and  then  open  the  gates  again,  leaving  tbe  dike  to 
Be  tiuisbe<l  next  season. 

B  I  have  been  compelled  to  act  in  this  matter  without  waiting  till  it  could  be  referred 
Bo  you  for  a  ilet^ision.  So  much  time  woulil  have  been  lost  by  such  a  reference  that  tbe 
^Work  could  not  have  been  completed  this  season,  and  the  Moline  Water-Power  Com- 
Bany  would  have  attained  their  ol)ject,  even  had  you  decided  against  them. 

■  Tbe  importance  of  completing  the  work  this  season  1  explained  verbally  to  yon  while 
you  were  here. 

If  it  is  not  completed,  high  water  will  prevent  work  next  year  till  aboat  the  middle 
■if  June;  then  the  expense  of  pumping  ont  water,  repairing  coffers,  gutting  men,  teams, 
Bud  to<ds  ready  lor  wink  would  be  considerable,  and  before  work  could  be  fairly  com- 
Bienced  the  money  appropriated  for  this  work  would  revert  to  tbe  Treasury,  (on  tbo 
Hit  of  July,)  and  the  work  must  bo  left  untiaished  until  new  appropriations  could  be 
Hbtuineil  Irinn  Congress. 

In  the  mean  time  the  work  is  secure  against  damage  from  freshets,  and  the  Moline 
Water-Powcr  Company  continues  to  get  the  use  of  the  whole  water-power  free  of  rent. 

■  Perhaps  the  Moline  Water-Power  Company  have  not  fully  coiisiilered  tbe  elfecl  of 
B  couipliance  with  their  demuiids,  as  set  forth  in  their  protest ;  but  they  certaiuly  have 
Bostpoue<l  their  protest  till  so  late  that  a  compliauco  therewith,  or  even  a  refjieuce  of 
Hie  same  to  the  Secretaiy  of  War,  would  canse  great  loss  to  the  Government. 

H  Should  tbe  Secretary  of  War  decide  to  grant  to  the  Moline  Water-Power  Company 
^pbat  they  demand,  1  respeotlully  retine-vt  that  yon  will  telegraph  me  to  that  eti'eut. 

■  I  am  now  hllitig  up  the  gap  between  the  wall  and  dike,  and  granting  what  they 
Bak  would  necessitate  clearing  out  this  gap  again  at  considerable  loss  tu  the  Goveru- 
Bieut. 

K  I  am,  sir,  very  respectfullv,  your  obedient  servant, 

■  D.  W.  FLAGLER, 

W  CapL  of  Ordnance,  Bet.  LI.  Col.,  U.  S.  A.,  VoHuhj. 

Oa  the  30tli  of  October,  1871,  tbe  Chief  of  Ordnance  telegraphed  to 
be  to  conliuue  the  development  of  tlie  water-power  without  regard  to 
Bbe  protest  of  the  Moliue  VViiterPower  (Jompaiiy. 

lu  the  letter  dated  November  3, 1871,  the  Chief  of  Ordnance  iuforined 
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me  that  my  letter  of  October  24  had  been  referred  to  the  Secretary  oE 
War  with  the  folIowitigiudorHement,  and  that  the  recoinnieudatiou3con-| 
taiued  in  said  iudorsuiaent  had  beeu  approved  by  the  Secretary : 

|IadoTa«m«nt  of  Chief  of  Ordnasce.] 

Ordxance  OmcK,  Octobvr  31,  IWl. 

R<'«p«?ctfiilly  9iihraitt«d  to  the  Secretary  of  War,  whose  attention  is  iDvit«.><I  to  il\4 
within  report  of  Cnptain  Fluj»Ier,  the  comnmndiDji;  officer  of  Rock  Island  arsenal,  in 
which  this  hnreaa  coucnrs,  and  reoommends  the  approval  of  the  diiut^nsious  of  tba 
canal,  or  tail-race,  for  the  Moline  Wator-Fuwer  Company,  as  it  has  and  may  be  eata' 
littheil  and  fixed  hy  the  coniniandiii);  officer  of  the  Rock  Island  arsenal,  aud  aldo  tiu 
decision  to  pimh  nt  once  to  completion,  if  possihle.  the  tail  race  this  fall. 

Under  cxistiui;  af^reenien ix,  the  United  States  should,  I  think,  provide  a  tail-race  td 
carry  olT  that  proportion  of  water  which  this  company  is  entitled  to  use,  viz,  one-fonrtl 
of  the  whole  water-power. 

This  %%))«  all  that  was  contemplaicd  by  the  original  ri\'or-bfld  tail-race,  and  the  coiU'J 
pany  have  no  right  to  claim  thot  the  Unitwl  States  shall,  in  the  present  tail-race,  pr 
pare  an  escape  for  a  greater  cjuiiuf  ity  of  water. 

1  can  see  no  objection  to  perinittitig  the  waH>r-power  company  to  enlarge  the  can* 
at  their  own  expense,  to  allow  the  water  which  it  may  rent  from  the  United  StatM  I 
uerape  at  all  stages  of  the  river. 

If  the  interest  oh  the  capital  roqnired  to  enlarge  the  canal  for  the  escape  of  retit 
water  should  exceed  the  amount  of  rent  received  for  that  water,  it  is  evident  that  tht 
United  Stuti'S  should  not  enlarge  the  canal  for  the  purpose  of  renting  power. 

In  this  view  it  will  not  be  deemed  expediuut  nor  economical  to  rent  any  powo 
wh.Ttever  to  the  Moliue  Water-Power  Company. 

Captain  Flagler  is  of  the  opinion  that  the  tiil-raco  which  he  is  building  will  allow  I 
greater  escupe  of  wat«r  than  the  river-lk<d  tail-race,  which  was  tirst  c(mCouiplated  and 
approved  by  the  Molioe  W'ater-Power  Company,  and  sorely  that  ooinpany  on^fht  not  i 
claim  more  tail-race  than  that,  method  would  nave  given  them. 

In  my  n]iinion,  everything  haa  been  granted  to  the  Moliue  Water-PowoT  Compaa] 
that  they  can  justly  claim. 

A.  R.  DYKR, 

Ckiff  of  Ordnance. 

Tho  papers  have  lieen  retarued  to  this  ofiSce  indorsed  with  the  approval  ot  lit 
Secretary  of^Var,  and  the  foregoing  is  now  communicated  to  you  for  vour  iiifoi'matloa 
oction,  and  guidance  in  the  matter  of  the  tail-race  for  the  Muline  Waier-Puvvuc  Coo 
pony. 

Respectfully,  j^our  obt.  servant, 

A.  B.  DYER, 
Chie/ of  l>rd»a»ci;  l.\  8,  d. 


Oa  November  20, 1871,  J.  M.  Gould,  secretary  of  the  ^[oliiie  Watee 
Power  Cotiipiiiiy,  wiote  to  nie  inclosing  a  sketch  showing  the  positioa' 
selected  by  Mie  cotiiptiny  lor  the  propo.svtl  bridge  over  the  canal. 

On  November  i!3,  1H71,  CharleH  Atkinson,  president  of  the  Moline 
Water- Power  Compuuy,  wrote  to  me  as  follows: 

CoNCOKD,  N.  H.,  yovember  23, 187L, 
To  Col.  D.  W.  Flaolkr, 

Kock  Iiilajid,llU.: 

Sill :  I  am  just  ndvisnl  that  you  propone  to  put  a  pier  into  the  canal,  three  feet  wld^ 
on  which  to  rest  the  miildle  of  the  bridge.  J 

I  have  always  been  iifinid  (and  iim  still)  fh.it  l.'jOfoot  wide  will  l>e  entirely  too  littl 
for  the  escupe  of  our  tail-water  when  the  whole  power  i.s  fully  developed,  aud  as  thil 
pier  w  ill  considrrubly  diniinJAh  the  oiipucity,  allow  lue  to  suggest  whether,  say,  thru 
Iron  columns  ot  oblong  shape,  pro|>erly  braced  up  and  down,  would  not  fully  auswa 
the  purpose  of  the  pieii),  and  be  of  less  cost,  and  be  taking  up  very  little  rmnii.  _ 

If  this  plan  would  sinswer,  water  in  the  canal  would  not  specially  lie  iu  the  way  of 
putting  them  in  if  a  level  seat  was  prepared  and  proper  holes  drilled  for  fastening;. 
Very  reapeclfully,  yonr  obt.  svi., 

CHAS.  ATKINSON, 

J'rat.  Jf.  fV.  P.  Co. 
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shnald  be  fixed  upou  and  agreed  to  by  tbo  United  States  and  the  Mnline  Water-Potrei 
Coiupaiiy  befure  tlie  Hnrveyo  are  comaiuuced.     A^  tbere  will  |irulj»l>Iy  be  diltl  Miltictt  la 
the  wnyuf  such  an  ii^TeeJiit<nt,  I  would  Hugfiuar,  iu  uase  an  ugreenmut  cauunt  l>c  arrivrtl 
St,  thai  then  the  United  States  and  the  Moliue  Wttter-Powi<r  Cum  puny  eiu|)1»v  tb^ 
must  competent  water-engineer  that  can  be  found,  one  competeiir.  to   ilecide  legUl 


iifj  thereto,  and  thnt  his  services  he  used  in  Brniiijjiiif;  an  a>;reei!ieiit 


This  Hjjreuuieut  should  stale  what  is,  and 


in  arriiiifjiiiK  t 
liiL  deniteiy,  t 
wo  niernrxls  of 


the  lourih  part  of  tin 


iioiuta  in  the  case;  that  ho  examine  the  water-power,  all  the  papers  and  surveys  xvA 
latinn 

9  II 

power.     Il  seems  to  me  that  there  are  but  two  iiieTCrxls  nf  doinj;  this.     As  i 
before  in  this  letter,  the  water-puwcr,  and  consequently  a  fourth  part  of  II 
a  variaUle  quantity.     The  surveys  made  must  determine  the  amount  of  water  jkaiU-, 
bio  for  tliu  water-power  at  every  stage  of  water  in  the  nver.    Then  the  agreeuieitt  nniutt 
either  lix  the  uuioiiiil  of  water  that  the  Moline  Wati>r-Power  Ccwnpany  shall  have  u( 
every  slage  of  water,  or  else  an  average  of  the  wafer-power  must  he  lixed  upim,  aiiitl 
the  average  amount  must  be  giveu  to  the  Moline  Water- Po\tei  Conip.iuy  at  all  •slUffn 
of  water. 

In  cither  caae  the  a;;reeinent  should  certainly  atnte  the  amount  of  wat«r  In  MjnAn 
inchea  of  cross-section.     So  much  time  must  elapse  before  such  an  agreemn. 
nmde,  that  it  is  not  necessary  now  to  decide  upon  either  method,  and  the.<iiuri 
would  (»ivo  the  ncce«^ary  informal iou   for  both.     I  will  state,  however 
opinion  now  that  the  hviter  method  is  prufurahle.     It  will  avoid  much   ~ 
unco  in  making  up  and  settling  accounts  against  the  Moline  Water-1'n 
for  rents,  and  would  remove,  in  n  measure,  causes  of  complaint  by  the  Molino  Wall 
Power  Company  respectiiij;  the  condition  of  the  pool  and  of  the  water-chunnrl  leadlnfL 
into  it.     I  hIiouIiI  also  think  it  must  he  much  more  satisfactory  to  the  M'diue  Water-' 
Power  Conijiany.    The  principal  ohjection  to  the  latter  method  is  that  the  Uoline  Watcr-{ 
Power  Company  would  get  more  than  its  share  of  the  power  at  extreme  low  walerj 
because  at  such  times  the  power  is  least,  and  this  might  deprive  this  arsenal  of  its  fol^ 
f  hree-fourtlis  of  (he  power  when  it  most  necde<l  it.    This  objection  can  ho  avoided  hyl 
a  clause  giving  to  this  arsenal  always  it.s  full  three-fourths  of  what  wai  the  Molino 
water-power  and  all  of  the  Sears  water-power  when  it  requires  the  use  of  it.     Wbra 
all  the  power  is  being  used  and  the  amount  of  water  usuil   by  every  wheel  hoa  iMietl 
agreed  upou,  there  can  he  no  ditfleully  in  making  the  divisiou  of  power. 

I  res|>eetfully  lusk  your  consideration  of  the  subjects  discusseil  in  this  letter,  and  if 
any  plan  Is  adopted  for  the  settlement  of  the  questions  involved,  that  action  in  tbal 
matter  be  taken  before  next  s^tring.  If  the  plan  that  1  have  snggi<sted  is  approved,  tl 
will  lay  it  before  the  Moline  Wutor-Power  Company,  and  ondeavnr  to  gel  their  oo-op-f 
erntion  in  carrying  it  out.  I  believe,  however,  that  the  lirst  thing  neoessory  to  any] 
Bcttlemeol  is  that  a  decision  respecting  the  ownership  of  the  Sears  water  power  shoami 
be  arrived  at,  and  I  again  urge  that  that  matter  may  he  so  arranged  as  to  in^niire  to  I 
this  arsenal  the  full  right  to  use  allof  the  Sears  water-power  whenever  and  wheroverj 
the  wautg  of  the  arseiial  require  it.  f 

The  whole  wat-er-power  is  the  greatest  number  of  foot-ponnds  that  can  be  obtained  | 
by  multiplying  together  the  weight  of  water  used  and  the  head  or  number  of  fcell 
through  which  the  water  falls  at  the  dam  ;  duo  regard  being  given  to  economy  in  ntrt  I 
reducing  the  head  too  much.  If  the  whole  water-power  is  used,  the  water  in  the  pootl 
will  be'Tower  and  the  head  less  than  when  only  u  part  of  the  water  is  used,  and  be- 1 
cause  the  water  iu  the  xiool  is  lower,  a  greater  amount  of  water  will  be  floviug  iutui 
the  poid,  f 

The  most  advantageous  head  of  water  mnst  therefore  be  determined,  and  tJint  bas4l 
bo  maintained  (by  partially  opouiiig  nnasud  gates  in  tlic  dam)  while  the  surveys  aMl 
lieing  made.  I 

If  we  go  back  to  the  time  when  .Sears  owned  his  water-power  and  the  Moline  Com-l 
puny  owned  its  power,  it  seems  clear  that  Sears  had  a  right  to  use  all  of  his  power,  luidl 
that,  when  he  did  so  use  it,  tlio  Moline  Water-power  Company  did  not  and  eonld  nut  I 
claim  a  one-fourth  part  of  it.  Now  that  the  United  States  has  bought  Sears's  iiower, I 
and  has  acquired  the  other  power  also,  it  seems  oven  more  clear  that  the  United  State*! 
luay  ust)  the  whole  of  the  .■>ear»  power,  and  that  the  Moline  Water-Power  Company 
has  no  claim  upon  any  part  of  it.  I  can  tind  nothing  in  the  ongiiial  agreement  be- 
tween the  I'liited  States  and  the  Molino  Wiiter-Powi-r  Company,  or  in  the  pp 
or  i>'portJi  of  the  commissioners,  from  which  the  agreement  is  made,  upon  \ 
Moline  Water-Power  Company  can  baae  a  claim  to  one-foiirth  part  of  the  .Sen 
Un  the  contrary,  the  wording  of  the  p.iragraph  of  the  agreement  which  I  have  (|out«<iJ 
beems  fairly  to  exclude  any  such  claim.  But  svheii  Sears  did  not  use  his  power,  auilf 
the  water  which  he  might  have  used  was  deflected  into  the  pool  of  the  Moliuo  Watcr-I 
Power  Cimipany,it  eeeius  that  the  Moline  Watcr-Power  Ooiupany  had  a  right  to  nil  tb«l 
beucllt  of  that  water,  and  that  .Sears  had  no  claim  U|)Oii  that  company  tVir  tli 
his  water.  I  suppose  it  is  under  this  plea  f  liat  the  Mi>liiie  Water-Power  Com: 
claims  a  fourth  part  of  the  whole  watur-powcr,  including  the  Sears  or  Bunbuiu  . 
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Bovror,  t)iit  1  (111  not  think  thi-  cliiiin  n  Kno<l  one.  Tbe  agreement  glvM  to  that  company 
Billy  u  fi)tirt.b  |iurl  til'  what  wiw  tlii' Mullne  wiiier-jinwur. 

W  The  LInite<l  StuU'S  now  owns  both  the  Reure  ^<ii'  Kmilmm's  Islanil)  water-power  ami 
what  WHS  tho  Moline  water-powiT.     In  the  ownership  of  the  latter  is  inolnilod  the 
pool  and  all  the  river  between  Rock  laluud  and  the  dam  and  dike  alouf;  tbe  soittti 
Ubore. 

K.  If  tbe  Goveniment  chooses,  I  think  it  lias  a  right  now  to  deflect  ttie  water  of  tlie 
Bears  power  from  Bcnlium's  Inlund  into  it»  own  (mioI  on  the  sontb  side  of  Rock  Island, 
^mA  to  convey  tho  water  over  it.s  ow-ii  jiri'misrs  to  its  own  dam,  and  to  nse  it  there. 
K  If  thift  is  a  just  and  le;;al  right,  I  believe  it  is  very  important  to  the  United  States 
Biat  it  ahoold  l>e  maintained,  because  tbe  whole  of  the  Sours  water-power,  added  to 
Kie  Government's  three-fourths  of  the  other,  (the  Moline  power,)  will  not  exceed  the 
Hpture  possible  wants  of  this  arsenal  when  worked  to  its  full  capacity. 

■  It  is  ci-rtainly  very  important  that  the  United  States  should  maintain  it«  rigbt  to 
Hue  all  the  power  to  which  it  is  legally  entitled,  wbenever  a  presaare  of  work  shall 
Hbr|nire  it. 

W  It  is  certainly  clear  that  the  United  States  has  a  right  to  nse  tho  Sears  power «t  the 
^R>per  or  e.ist  end  of  the  islaml  without  any  diminution  by  a  fourth  part.  If  it  bns  tbe 
H^ht  to  convey  all  of  the  same  water  to  its  water-power  dam  south  of  the  island  and 
Hd  nse  it  there,  that  rif;ht  OH^bt  to  be  maintained. 

■  When  this  arsenal  does  not  require  the  use  of  its  water-power,  holding  this  ono- 
B>nrth  part  of  tho  Sears  power  for  rent  to  the  Moline  Water-Power  Company  is  not  so 
Bnportunt,  nor  do  I  think  the  right  to  it  so  oloiir. 

■  If  grauting  this  right  would  facilitate  a  settlement  of  tbe  qnestions  Involved,  I 
Hronlcl  recommend  that  it  bo  granted. 

K  i  add  some  calculations  on  this  snbject.    If  tbe  Soars  power  la  one-third  of  the 

Hfaojlg  water-power,  one-fourth   part  of  the  same,  which  is  the  amount  of  power  la 

^Hjlplon,  would  be  one-twelfth  part  of  the  whole  water-power.     I  estimate  the  meas- 

^^^Bent  of  this  one-twelfth  to  be  about  3,IU0,  say  2,000  square  inches  of  cross-section 

Bt  the  water-power  dam. 

K  Tho  rentjil  of  this  at  the  small  nominal  price  tlxed  apon  in  the  agreement  would  he 

■1,000  per  anunm. 

B_Tbe  amount  of  power  to  bo  rented  for  this  anm  is  fnlly  500  borse-power,  (actnnl.) 

Hr  this  arsenal  should  require  this  power  and  were  forced  to  procnre  it  by  stcum,  it 

Would  not  coat  k-ss  than  ^12,000  per  annum,  and  the  loss  of  time  reiiuircd  tor  propar- 

Big  tho  power  might  cost  still  muiu. 

In  the  act  of  Congress  making  appropriations  for  sundry  civil  pur- 
B08P8  for  the  year  eiidiug  June  30,  1873,  approved  June  10,  1.S72,  the 
Pbllowiug  appiopriatiou  for  ijrosecutiug  worli  on  tbe  water-power  was 
made: 

Boek  Inland  armorg  and  arsenal,  Rock  Iiland,  Illinoi*. 

H  For  completing  development  of  tbe  water-power,  one  bondred  and  ten  Ihousaud 
Ht>IUr8. 

■  Tbis  money  was  expended  in  completing  the  water-power  canal  and 
n  cou.structing  the  lower dain-wall,  (intirked  "fc  A"  on  tho  iuni)on  Plate 
PC[.)    A  full  hiutorj  of  nearly  all  lliat  is  interesting  in  Gonuoi:tion  with 

thi.s  work  is  given  in  the  reports  of  the  principal  operations  at  the  Itock 
Liland  arsenal  for  the  years  ending  June  30, 1873, 187-4,  and  187.5,  copied 
Bp  Chapter  V^lII,  Appendices  B,  C,  and  D,  of  this  book.  A  eross-sec- 
Bon  and  elevation  of  this  wall  are  shown  in  Plate  XII.*  The  stone 
■ike  which  connects  the  end  of  the  wall  k  with  the  Illinois  shore  is  tho 
bme  in  construction  as  the  dike  q  d.  The  reasons  for  selecting  the  line 
m  k  (see  map  on  Plate  XI)  for  the  lower  dam  were  as  follows : 

■  1st.  It  was  necessiiry  to  select  a  line  longer  than  the  shortest  line 
■cross  the  channel  in  order  to  gain  room  for  the  requisite  number  of 
^ater-wheels. 

2d.  The  line  selected  gave  the  greatest  strength  to  resist  the  action 
Bf  ice  moving  down  the  channel.  There  is  in  the  island  shore,  just  above 
Bie  point  rt,  an  old  quarry.  This  quarry,  in  connection  with  the  sharp 
■end  in  the  channel  and  the  strong  stone  dike  and  end  of  the  wall  at  k, 

■*Tb6  croiw-»ct)tioo  and  elevation  of  this  wall  were  made  to  conform  as  ueiirly  ga 
Bnaible  with  some  plans  that  General  Eoduian  had  made  for  it. 

■  22  URD 
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sliould  Stop  or  break  up  any  heavy  mass  of  ice  moving  down 
the  wall. 

3cl.  Miikingf  the  line  Ic  /r  parallel  to  w  r  was  most  advantageous  for 
solving  the  difficult  question  of  the  trausmissiou  of  the  power  devel- 
oped to  the  shops. 

It  was  expected  that  a  portion  of  the  appropriation  for  the  water- 
power  for  the  year  ending  June  30,  1S73,  could  be  used  in  making  prep- 
arations for  and  in  jiuttiug  in  water-wheels.  But,  as  explained  in  my 
annual  report  for  that  year,  the  change  in  the  grade  of  the  bottom  of  the 
canal  and  the  consequent  delay  iu  finishing  the  canal,  and  the  greati, 
increased  cost  of  the  work,  so  far  delayed  the  completion  of  the  wate] 
power  that  the  wheels  could  not  be  put  in,  and  it  required  all  of  t 
water-power  appropriation  for  completing  the  canal,  the  lower  dam,  ani 
dikes.  There  was,  therefore,  nothing  done  iu  that  year  toward  utilizin 
the  water-power  for  the  shops,  and  the  matter  was  postponed  till  llie 
following  year. 

TRANSMISSION  OF  POWER. 


he 

I 


In  the  winter  of  1S73  and  ISli,  I  prepared  complete  detailed  plan 
for  transmitting  the  power  to  be  developed  at  the  lower  dam  k  k  to  tl 
armory  and  arsenal  shops.  These  plans  were  sent  to  the  Chief  of  Ord 
nance  on  the  8th  of  April,  1874,  and  a  board  of  officers,  consisting 
the  following  members:  Col.  P.  V.  nagner,  Ordnance  Departmenfj 
Lieut.  Col.  T.  T.  .S.  Laidley,  Ordnance  Dejiartment,  and  Major  J.  G.  Ilea 
ton,  Ordnance  Dejjartment,  was  appointed  by  the  Chief  of  Ordnance  i 
visit  the  arsenal  and  examine  the  plans.  The  board  was  in  session  ; 
the  arsenal  from  the  li4th  to  the  liDlh  of  April,  and  after  a  careful  exan 
ination  of  the  plans  recommended  their  adoption,  which  was  approv< 
by  the  Chief  of  Ordnance. 

These  plans  give  complete  details,  calcnlations  of  strength  of  part 
loss  of  power  by  friction,  bills  of  materials  required,  and  full  working 
drawings. 

The  report  containing  the  plans  is  very  long,  and  as  it  is  more  pra 
fessional  than  historical  in  it»  nature,  and  is  to  be  made  a  separate  i)at 
lication,  it  is  omitted. 

Only  a  brief  general  statement  of  the  plans  is  necessary  to  explain  th« 
history  of  some  work  that  has  already  been  done  in  constructing  the 
machinery  for  transmission. 

Two  lines  of  shafting  are  to  be  laid  on  the  dam  k  k,  each  to  be  driven 
by  twenty  turbine  water-wheels  of  65  inches  diameter  each.  From  the 
shore  end  P  of  these  shatls  four  lines  of  wire-rope  transmission  are  to 


These  lines  are  calculated  to  transmit  500  horse  power  each  ;  2,000  horse- 
power in  all. 

The  two  lines  which  run  to  ic  are  to  drive  a  shaft,  w  .r,  laid  under  tb| 
row  of  arsenal-shops,  and  the  two  lines  to  ip'  are  to  drive  the  shaft  lo' 
x'  laid  under  the  armory  row  of  shops.    These  shafts  are  to  be  in  a_ 
masonry  tunnel  underground  (between  the  shops)  and  in  the  shops,  i 
be  2  feet  above  the  basement-floor,  and  6  feet  from  the  front  basemen 
walls  of  the  shops,  where  there  are  no  doors,  and  where  they  will  be  out  of 
the  way.    From  them  power  is  to  be  communicated  at  pleasure  to  the 
main  lines  of  shop  shafting  by  belting  in  the  ordinary  manner. 

These  shafts  could  not  be  put  in  conveniently  or  economically  until 
all  the  shops  were  completed.  It  was  found  that  a  temporary  line  of 
transmission  of  sufflcieut  capacity  for  the  present  limited  wants  of  tht 
arsenal  would  pay  for  itself  in  furnishing  power  for  use  during  the  con' 
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ction  of  tlie  remainder  of  the  sbops.  A  more  important  ar(?nment 
in  favor  of  this  temporary  Hue  was  that  we  have  insiillicient  knowledge 
of  and  experience  in  wire-rope  transmission  on  so  larpe  a  scale  as  is 
reqnired  for  the  pornianent  lines  of  transmission,  viz,  500  horsepower 
II  each  rope.  liy  building  this  temporary  line  for  wire-rope  transniis- 
lion  and  using  it  a  few  years,  we  would  gain  the  recpiired  knowledge 
and  ex(terieuce,  so  that  when  the  permanent  linos  were  put  up  they 
.could  be  erected  in  the  very  best  manner,  or  if  experience  siiould  prove 
it  wise,  the  wire-rope  transmission  could  be  abamlonod  altogether,  and 
ines  of  shafting,  more  expensive  both  in  cost  of  plant  and  waste  of 
power,  could  be  substituted  between  P  and  w  ir'.  Tiierefore,  the  plans 
inbraced  the  construction  and  erection  at  once  of  this  temporary  Hue 
if  wire-rope  transmission  of  sufllcient  capacity  to  carry  300  horse-power, 
his  line  is  to  run  from  1'  to  T,  aud,  turning  the  corner  at  that  point,  to 
run  along  the  south  line  of  shops  to  such  of  the  arsenal-shops  as  are 
now  in  use  and  will  lip  used  pending  the  construction  of  the  other  shops. 
All,  or  mainly  all,  of  the  nuwhinery  for  this  line  was  so  planned  that 
it  could  be  transferred  to  the  permanent  lines  when  they  should  be 
er»>cted. 

The  machinery  for  this  temporary  line  has  been  constructed  and  is 
iiow  ready  for  use.  It  could  not  be  put  up  and  used  this  year,  because 
an  act  of  Congress  res])e«ting  ajipropriutious  has  prev^euted  it,  as  will 
be  shown  in  giving  a  history  of  the  work. 

In  the  act  of  (Jongress  making  appropriations  for  sundry  civil  pur- 
poses for  the  year  ending  June  oO,  ISli,  there  was  the  following  item 
for  this  work : 

For  niiicbinery  for  trauamiltiug  power  from  the  water-power  to  shops,  eightecu  tbon- 
aud  (lollikra. 

This  was  partly  expended  in  buihling  foundations  of  pulley-house  at 

*,  the  construction  of  wing-walls  for  the  protection  of  the  same  from 

i0  river,  and  in  purchase  of  wire  rope  and  materials ;  but  so  much 

ime  was  consumed  in  perfecting  the  jilans,  aud  it  was  so  late  in  the 

^ear,  that  all  of  the  appropriation  could  not  be  used  advantageously. 

^bout  §11,000  of  the  approjiriation  was  used. 

In  the  act  making  appro))riations  for  sundry  civil  purposes  for  the 
fear  ending  June  30,  1870,  there  is  the  following  item  : 

For  faruisbiug  power  to  ttie  xhops  already  built,  eighteen  tbousaml  five  hundred 
dollars. 

With  this  appropriation  the  necessary  machinery  was  manufactured 
for  developing  and  transmitting  about  275  horsepower,  by  the  tempo- 
rary line  of  transmission  descriljed  above,  as  far  as  shop  0.  (See  map 
ou  Plate  XI.)  This  includes  four  C5-inch  turbine  water-wheels,  four 
■wrought-iron  penstocks,  with  timber  fliwrs;  also  08  feet  of  9  inch 
wronglitirou  shafting,  with  pillar-blocks  and  other  machinery  for  tak- 
ing off  the  power  and  bringing  it  to  the  shore,  the  framing  and  pre- 
paring for  erection  a  pnlley-liouse  on  the  shore  and  machinery-house  on 
he  dam,  the  erection  of  live  towers  to  carry  the  line  of  wire  ropes,  and 
;be  manufacture  of  the  i)ulleys  and  other  machinery  to  go  on  the  towers. 
All  this  machinery  and  the  lixtures  were  manulactured  in  the  areenal- 
shops,  and  at  a  cost  much  below  the  i>rice8  at  which  they  could  be  pur- 
chased. The  machinery  was  completed  during  the  year  for  which  the 
appropriation  was  available,  and  there  was  enough  of  the  appropriatioa 
left  for  putting  in  the  water-wheels  and  for  putting  up  the  machinery. 
Xbe  water-wheels  and  penstocks  could  be  put  in  only  during  low  water, 
kud  high  water  lasted  until  the  close  of  the  tt.scal  year.    The  act  of 
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CoDRieHS,  approved  July  12,  1870,  requiriug  unexpended  portions  o 
appropriationa  to  be  covered  ioto  the  Treasury  at  tbe  close  of  tbe  fiscal 
year,  limited  tbe  time  iu  wbich  tbe  work  niigbt  he  done  to  Juue  3*), 
1876.    Tbe  stage  of  water  in  tbe  river  would  only  permit  tbe  work  to  b« 
done  after  tbat  time.    Tbis  state  of  affairs  was  foreseen,  and  every  elTort 
tbat  I  could  put  fortb  was  made  to  procure  autbority  to  put  in  tbe  ma- 
chinery during  the  low  water,  which  would  occur  iu  tbe  mouths  of  Sep 
tcnibcr  and  October  following,  but  without  success.    Tbe  machinery! 
and  water-power  is  therefore  lying  idle,  and  tbe  Uuited  States  iiicurriii;^ 
tbe  expense  of  steam-power  until  another  appropriatiou  cau  be  obtained 
for  putting  in  tbe  machinery. 

A  more  full  account  of  the  manufacture  of  the  machiuery,  and  the 
l>ad  effect  of  the  law  referred  to  above,  iu  this  particular  case,  is  give 
iu  my  report  of  priucipal  operations  at  this  arsenal  for  the  fiscal  yi 
endiug  Juue  30,  1876.    (See  Cbajtter  VIII,  Appendix  E.) 

The  obstruction  to  the  successful  prosecution  of  building  operations 
like  those  at  this  arsenal,  produced  by  the  act  of  Congress  approved 
July  12, 1870,  aud  the  trouble  aud  loss  to  the  United  States  wiiicb  it 
causes,  have  been  repeatedly  act  forth  iu  annual  reports  from  1872  to 
187(5,  (see  Appeudices  to  Chapter  VIII,)  and  iu  special  reports  aud  let- 
ters ou  tbe  subject,  and  efforts  to  obtain  relief  from  its  operation  have 
been  made  by  the  Chief  of  Orduauce,  but  without  success.  Copies  of 
some  of  these  papers  were  collected  and  the  subject  ex[>lained  in  giviu 
a  history  of  the  priucipal  building  operations  in  Chapter  VIIL 
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DEPOSITS  IN   THE  WATER-POWEB   POOL. 


In  my  annual  report  for  the  year  ending  Juue  30, 1873,  (Appendix  BJ 
Chapter  VIII,)  a  report  was  made  respecting  the  deposits  which  were 
forming  iu  the  water  i)ower  pool. 

In  June,  1874,  an  effort  was  made  to  remove  a  portion  of  the  deposits 
and  to  benefit  the  water-power  thereby.  Authority  was  obtained  from 
Ihs  Chief  of  Ordnance,  Brig.  Gen.  S.  V.  Benfit,  to  use  ou  tbis  work  somi! 
unexjjeLded  appn  priations  made  in  1870,  for  carrying  out  a  contnicl 
with  the  Moline  \Vater-Power  Company,  in  which  was  a  clause  re<iuir^ 
lug  deposits  to  be  removed. 

A  dredge  and  scows  were  hired  at  $75  per  day,  and  employed  204 
days  ou  the  work,  but  with  unsatisfactory  success.    Tbe  Moline  Watery 
Power  Company  bad  complained  tbat  tbe  old  coffer  dam  just  east  of  th« 
bridge  to  Moline  bad  not  been  properly  cleamed  out,  and  that  tbe  m^ 
maining  dihris  was  damming  the  water  back.    The  dredge  was  employeil 
some  days  at  this  point,  but  only  a  small  amount  of  material  was  found 
After  that  work  Wiis  continued  iu  trying  to  open  a  channel  through  Xh« 
dejiosits  from  a  point  oi»posite  the  head  of  the  wing-dam  dowu  nearlj 
along  a  channel  marked  "»»  7m"  on  Map  XI.    Tbis  work  was  not  verj 
successful.    Generally,  the  depth  of  the  deposit  was  so  little  that  onl.t 
»  part  of  a  scoopluU  or  none  at  all  could  be  taken  out.    The  mud  gill 
was  soft  aud  Hui<i,  and  could  be  held  on  fbe  scows  only  by  dan>mina 
tbo  sitles  of  tbe  scows  with  hay  and  coarse  manure.    I  couhi  not  asc*p^ 
lain  from  tbe  officer  iu  charge  of  tbe  work  tbe  amount  nf  material  takeaj 
out,  aud  it  was  not  easy  to  determine.    I  believe  about  2,300  yard« 
were  taken  out.     As  will  be  explained  in  papers  to  follow  ou  this  sul 
ject,  the  deposits  lie  all  the  way  across  the  bead  of  the  pool,  aud  undeC 
them  tbe  bed  of  tbe  river  is  an  uneveu  surface  of  rock.    There  is  tio( 
much  use  in  dredging  out  the  low  places  in  the  rock,  and  on  tbe  bigb 
places  tbe  deposit  is  so  shallow  aud  the  rock-bed  is  so  uiioveu  that  sue 
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wnl  (Iretlfjing  is  generally  impracticable^  If  the  deposits  coalil  bo 
_  iken  out  cieau  over  all  the  upper  part  of  tUe  pool,  then  the  water  could 
finii  its  way,  even  at  extreme  low  water,  along  tho  low  places  in  the 
rock ;  but  this  work  would  be  so  diflicult  and  costly  as  to  make  it  im- 
practicable. 

I  believe  the  solution  of  this  troublesome  question  to  be  the  removal 
ol'  enough  rock  to  make  a  thoroughly  good  channel,  (marked  "  vi  vi  "  on 
"lap  XI,)  which  can  always  be  kept  open  economieally  and  effectively 
|y  drt'dging  or  washing. 

The  Jloline  Water-Power  Company  bave  advocated  the  prolongation 
"  the  wing-dam  about  2i  miles  up  the  river  to  tho  point  A.    (See 

jtted  lines  on  Map  XI.)  " 

This  matter  is  fully  discussed,  and  the  action  that  has  been  taken 

apeoting  it  is  given  in  the  following  correspondence: 

AIouxK,  January  15,  1875. 
Blonnl  D.  W.  Flaglkr,  , 

Rock  Itland  Artcnal  : 
,  Hm :  lucIoKod  plea^  lind  a  copy  of  proainblc  and  reaolatinos  as  pasfie<]  by  oar  board 

■■•■ •■'  ■'' tors.     I  am  sore  cvory  one  is  in  ('till  syiiipatliy  with  all  tliat  per- 

■  if  tlif  arsenal,  jct  the  interi'sts  of  the  conipiiiiy  are  no  floiiik'ot«(l 
!!t  and  nniiiiteniince  of  iho  water-power,  thuy  can't  st>e  any  way 
out  iiiu>il;iyli){lit  hut  in  the  way  indicated  by  their  action  iw  herewith  oxpresHed.  I 
hop©  yon  may  be  able  to  see  wiuio  way  by  which  »o  inuch  dredging  can  be  done  next 
^ring  aa  shonld  aecnrc  the  object  sought. 
Vonrs,  vi'ry  tmly, 

CHARLES  ATKINSON, 
Praidenl  Molina  Water-Power  Co. 


\  At  a  nip«tinf»  of  the  directors  of  tbf  Sloline  Wator-Power  Company,  held  at  its  office, 

linnary  14, 1H75,  the  following  preamble  and  resolntions  were  adopted  : 

Wherpas,  under  npocial  agreeniont  and  contract  entered  into  between  the  Molioe 

7ator-Powcr  Company  and  the  United  States  Government,  at  Washington,  D.  C,  April 

B,  1^«5!),  it  w!i«,  among  other  thiufr^,  expressly  ftgree<l  and  stipniated  that  the  ITniteil 

"tattsB  Oovprnment  shonld,  as  early  that  season  us  the  stajjo  of  water  would  permit, 

eniove  the  depo.iils  from  the  pool ;  and 

■  Whereas  Govenimcnt  haa  not  only  not  fulfilled  it*  agr««ment,  having  removed  only 

■rt  of  said  deponit,  but  has  also  allowed  large  accumulations  of  deposit,  uotwith- 

auding  existing  agreements  that  the  Goverumout  is  to  maintain  the  water-power, 

nd  the  comiiany  to  bave  free  use  in  iierpetuity  of  oue-fourth  of  tho  entire  water-power 

fdi      '  •      V  and 

the  allowing  of  the  water  to  shut  away  from,  and  out  of  the  pool,  so  that 
It'  "f  the  company  or  ita  lessees  are  not  projK-xly  eopplied,  is  damaging  to 

It'  's  of  ihe  oompany,  snbvernive  of  the  spirit  ami  design  of  the  company  in 

'li  ^  its  property  to  the  Goverumunt,  and  in  violation  of  express  agreement; 

and 
Whereas  this  company  has  at  all  times  in.  gnotl  faith  carried  ont  its  pledges  to  the 
irt,  so  the  Government  in  like  good  faith  ought  to  carry  out  its  pledges  to 
ly ;  and 
..    iliL'se  dei>osits  which  so  materially  injure  the  water-power  can  be  removed 
at  comparatively  small  cost  and  thus  Bocure  temporary  benefit:  Therefore,  on  mo- 
tion. 

It  if  hrrebji  resotred,  That  unless  some  gntisfaotory  assurances  can  be  obtained  by 
this  company  that  the  deposits  will  be  so  rtMuoved  as  to  secnre  a  reasonable  supply 
before  the  r      ■  n  of  low  water,  this  company  does  not  perceive  any  other  way  or 

remedy  to  |  intoroHts  but  by  direct  appeal  to  Congress  at  the  present  session, 

sking  thill  . ,    ...1.    ippropriatiou  of  money  be  made  to  the  end  that  the  contract  of 
tpril  V,  li^litf,  be  carried  out. 
<>n  motion, 

riiat  a  copy  of  the  above  be  sent  to  Colonel  D.  W.  Flagler,  commandant  at 
ll  Lies  arsenal  on   Kock  Island,  with  rei|uest  to  favor  this  company  with  his 

riews  uieicoii  at  on  early  day. 

No  written  reply  was  sent  to  this  letter,  but  the  matter  was  discns.seil 
rith  the  water-power  company  at  various  times  during  the  wi\itv;v:  &\vv\. 
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spring,  and  two  members  of  the  company  visited  Washington  in  the 
spring  to  confer  with  the  Chief  of  Ordnance  on  the  subject.    Af 
this  visit,  the  following  correspondence  occurred: 

Office  of  the  Moi.ine  Watfr-Power  Compasv, 

Moline,  Illinou,  April  1«(,  ISTS. 
To  General  STErifKN  V.  RE^-#,T, 

C'MeJ'  of  Ordnance,  ll'aihington,  D.  C. : 

Sir:  Feeling  that  yon  iniiy  not  be  familiar  with  the  cirenmHtances  nttemling  thsl 
trttDsfer  of  ■water-power  iind  contracts  l)Btweeu  the  Moline  Water-Power  Company  nndl 
the  United  Staten,  permit  mo  to  present  for  your  cou&ideratiou  a  hrief  statement  uff 
the  general  facts,  and  of  the  claims  of  the  company. 

Dtirine  (he  season  of  18l>C,  ]irior  to  the  Rock  Island  Commission  comtOK  boro,  Oen^ 
oral  Koduwin  hud  made  known  to  the  company  the  desire  of  Government  to  piwwes 
itself  of  tlie  whole  \vater-]<ower,  and  when  the  Commission  came  several  inti^rvii^ws^ 
were  had  with  myseir,  acting  for  the  company,  and  a  very  foil  discussion  of  the  whola 
subject-matter  took  )ilace,  and  at  an  ndjonrued  meeting  of  the  Conimi8«>ioa,  held  al 
Washiugton,  the  contract  and  agrecmeui  was  consummated,  as  it  will  up]^ar  by  tfa 
report  of  the  said  Commission  submitted  to  the  Secretary  of  AVar,  February  14tbJ 
It^  ;  bnt  the  contract  was  not  linally  signed  until  August  16th,  liS67. 

It  was  understood  by  the  company  that  the  development  of  the  water-pow 
and  was  to  be,  such  a  development  as  would  give  the  entire  iiower  of  all 
that  could  bo  made  to  pass  through  that  branch  or  portion  of  the  river  lyin^ 


the  island  of  Koek  Island  and  the  Moline  shore,  and  requiring,  in  order  to  maintain  ikl 
suitable  head  of  water  in  the  pool,  an  extended  wing-dam  of  proper  height,  and  thaj 
entire  removal  of  deposits  then  in  the  pool.    It  is  the  failure  of  the  United  States  t4 
perform  its  agreements  that  makes  it  a  necessity  for  this  company  to  call  your  attention 
to  the  matter  nt  this  time;  and  I  wouUl  also  say,  m  this  connection,  that  this  companyl 
have  always  felt  that  the  aH.sunii>tion  by  the  Government  that  it  »»«»( transfer  its  water-T 
power  possessions  to  the  United  States  wa-s  arbitary  aud  coercive,  and  to  which   it 
wonld  not  have  williugly  yielded  but  for  a.'wurunces  of  prompt  and   fair  follillment  of 
all  promises,  agruements,  contracts,  nnderstauiliugs,  and  obligations. 

Tne  failure  in  regard  to  wing-dam  was  that  instead  of  making  it  only  of  proper 
height  to  suliserve  its  purpose  in  low  water,  and  exten<ling  it  as  far  up  stream  as  tb# 
appropriation  would  admit,  a  very  large  portion  of  the  money  (probably  not  legs  than  I 
Iwo-tbirds)  was  uw)d  in  increasing  the  height  and  width  of  the  wing-dam  at  its  lower| 
end,  entirely  above  any  elevation  of  the  least  value  whatever  to  the  water-i>ower  on 
the  Moline  side  of  the  island;  and  this  use  of  the  money  was  made  against  the  r 
pcated  protests  of  the  president  of  the  Moline  Water-Power  Company,  that  it  waa  i 
direct  violation  of  the  whole  understanding  and  agreement  aa  to  the  way  in  which 
this  ^40,00U  should  bo  ex]>euded. 

It  is  well  known  that  one  of  the  principal  inducements  at  the  time  of  making  tha 
anangements  with  the  (iovernment  was  the  extension  of  the  wiug-dam  far  up  thai 
river,  so  as  to  mointain  head  in  low  water.     From  one  and  a  half  to  three  miles  in  leuglh, 
was  talked  about,  aud  never  less  than  the  former  distance.    The  commanding  otlicec 
at  the  time  was  arbitrary  in  his  decision  as  to  how  this  money  should  Imi  expende  ~ 
and  the  company  fl^eliug  itself  to  be  without  remedy,  were  obliged  to  submit.     Sal 
sequent  to  sus|iension  of  work  on  wing-dum,  Geueral  Rodman  spoke  of  excavating  »| 
channel  into  the  pool  from  the  main  channel  of  the  river,  as  a  substitute  for  tbe  niT'^ 
ther  extension  ot  the  wiug-dam,  (except  so  fur  as  the  excavated  material  would  go.| 
To  this  plau  ready  assent  was  given  by  the  company,  provided  deposits  were  kept  ool 
of  the  excavated  channel ;  but  evou  this  phiu  bos  not  been  carried  out,  or  auy  inovd 
made  in  that  direction;  and  aa  to  removal  of  original  deposits,  very  little,  if  auy,  ot 
the  §40,0OU  was  used  for  this  puritusu.    Nothing  was  done  that  seo-suo  iu  removing  tie 
posits  at  the  mouth  of  the  pool.    A  second  leading  ruiuun  aud  indacemunt  the  com-^ 
I>any  had  in  making  the   contract  with  the  (iovernment  was,  the  removal  of  the 
deposits  that  hail  accumulated  iu  the  pool.     This  matter  was  fully  discusseil   lietwceil^ 
the  Commission,  General  Rodman,  and  the  prrsideut  of  the  water-power  company,  Hn<] 
it  was  distinctly  nnderslAXid  and  agreed  that  Government  were  not  only  to  remove  th< 
then  present  deposits  of  mini  and  sand  from  the  pool,  but  were  to  keep  it  clejir  thorui 
aftur,  it  being  agreed  that  the  words  "  to  maintain  the)>ower"  carried  with  it  tb^ 
obligation  to  keep  the  iiools  open  so  that  wheels  could  be  fully  supplied. 

It  will  bo  noticed  that  section  C  of  Coinniissiouera'  report  provides  th.i'  •  •■'• 
party  shall  have  the  right  to  obstruct  the  pool  to  the  detriment  of  the  wut. 
yet  the  government  has  not  ouly  not  ]>erformed  its  ngreemeulji  in  removal  ol  <  , 
but  has  actually  placed  obstructions  across  the  pool  and  snti'ured  the  same  ti>  romi 
(and  which  are  not  yet  removed,)  and  thus  help  increase  obstruction  to  the  manlf««i 
detriment  of  the  water-power.  In  further  consideration  of  this  subject  of  removal  ol 
dcposita,  I  call  your  attention  to  a  special  contract  l>otweeu  this  company  and  Govur 
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nt,  made  April  8,  18o9,  wliich  rtcoKiiir-es  and  refurs  in  section  3  to  tho  existing 

reenieDt  to  remove  ilr[>oiiit«  in  t!i<-  |>uol,itiid  makes  spnciul  a^reotneut  to  remove  tliem 

^at  season  aa  soon  tua  tbt^  stujje  of  wiitt-r  will   porinit,  and  yet  it  was  not  done  tbat 

lOflon,  and  has  remained   uuucconiplislied   to  this  time,  altbouKh  Cougreiw  has  made 

propriation  of  money  to  carry  out  these  existing  eontraets.    The  company  therefore 

1  jnstilied  in  eomplnining  of  the  bad  fuith  of  Government;   that  huvini;  ris:eired 

naferand  taken  puxee^slon  of  Ha  property,  it  sbonid  continue  t<i  withhold  fnliilUnent 

\la  obligations,  in  couseqnencM  of  which  maunfacturers  in  Mollne  depending  on 

ater-power  have,  dnring  seviTiil  of  the  si^aijous  of  low  water,  been  obliged  to  almost 

tirely  suspend  operations  for  want  of  power  becanse  water  could  not  get  into  the 

nd;  and  for  the  same  reason  thej'  have  been  obliged  to  entirely  stop  for  nearly  tha 

jole  of  the  past  winter,  thns,  n.s  is  seen,  materially  damaging  the  iuterests  of  this 

lupany  and  iducing  tho  water-power  in  lia>I  credit. 

The  particular  causes  (if  complaint  are  that  Government  haa  not  oonatraotod  tha 
iug-dam  as  was  niiilerstood  and  agreed. 

It  has  not  excuvnted  a  oliannel  into  the  pond  aa  was  proposed  as  a  substitute. 
It  hiis  not  removed  the  deposits  existing  iu  the  pool  as  was  agreed,  and  for  which 
appropriutiouN  have  l>eeu  made. 

It  has  failed  t«  take  away  the  obstniction  that  it  placed  aoroM  the  pool  to  subserra 
s  own  intere^t^  when  erecting  the  dam-wall. 

It  has  failotl  and  neglected  to  remove  deposits  that  have  accnmnlated  since  tho  exe- 
tlon  of  the  original  contract,  and  which  are  yearly  increasing  to  an  alarming  extent, 
and  which,  if  not  provided  against,  must  and  will  in  the  nature  of  things  render  the 
entire  power  worthless  in  the  common  low  stages  of  water  in  the  river. 

In  assurance  that  tho  company  have  not  willingly  let  this  matter  lie  still  and  go  by 

default,  allow  me  to  say  that  attention  of  the  commanding  odlcers  on  Rock  Islitnd  hoe 

en  frequently  called  to  the  matter,  .-vud  the  company  has  more  than  once  or  twice 

t-eniiliiud  to  ask  special  aid  of  Congress,  but  at  the  solicitation  of  friends  of  the 

seual  have  deferred  so  luiking  for  the  time,  In  order  not  to  interfere  with  or  jeopard- 

the  getting  of  appropriations  for  the  arsenal,  hoping,  and  being  made  to  believe, 

time  would  come  liy  and  by,  which  seems  now  afar  off. 

It  hua  been  suggested  to  this  company  that  the  Ordnance  Department,  and  perhaps 

ngress  also,  may  have  regarded  the  water-power  so  nearly  dnished  that  very  little 

any  further  appropriations  would  be  nceiled  in  this  direction.     If  this  be  so,  it  wonld 

well  for  the  Orduance  L)ei>artment..  and  Congres.s  also,  to  be  apprised  of  what  is  well 

own  here,  that  very  large  additional  appropriations  of  money  will  be  necessary  to 

t  the  w.iter-power  into  permanent  condition  to  make  it  effective  for  Govern^neot 

and  fiilflU  and  keep  its  obligations  to  this  company,  and  make  it  ready  for  transfer 

power  to  the  Uov«rnmenl  shops. 

Ilud  a  difTerent  policy  obtained  in  the  original  plans  of  improvement  of  power  and 

ation  of  shops,  as  was  advised  in  connection  with  the  use  of  water-power,  there  ia 

|o  doubt  a  very  largo  jiart  of  the  jiast  and  prospective  expenditures  could  have  been 

iVoidcd,  and  prol)ably  with  resnlls  just  as  good,  if  not  really  better ;  but  the  remedy 

ay  be  too  late  now,  and  whatever  policy  may  bo  held  by  the  Government  on  these 

Ipeslions,  the  water-power  company  cannot  perceive  why  ifjt  interests,  or  the  interests 

largo  manufacturing  establishments  who  liave  been  induced  (by  the  known  asroe- 

bents  of  Government)  to  settle  in  Moline  and  become  dependent  on  water-power,  or 

ae  iuf*re«>ta  of  operatives,  who  by  toil  and  frugality  have  secured  homes,  should  be 

^«de  or  pormilted  to  suffer  because  of  this  policy  or  that  policy  of  Goveriinicnl,  and 

is  unwilling  to  believe  the  Goverumcnt  will  knowingly  insist  in  acts  of  bad  faith, 

lid  knowingly  withhold  fullillmeut  of  contracts   and  obligations.     And  finally,  the 

aly  ajHilogy  that  can  be  made  for  troubling  you  with  this  communication  is  the  simple 

Lt  that  this  company  made  a  fair  contract  with  the  Qoverument  after  the  fullest  and 

host  exhaustive  diseussiou ;  that  it  has  in  good  faith  passed  over  its  property  to  the 

^lilted  .States;  and  that  it  now  and  ever  will  insist  that  the  Government  should  fuUlU 

iibligutions  in  letter  and  in  spirit,  and  regrets  that  It  hiis  not  before  pressed  the 

batter,  as  is  now  propose<t  to  <Io,  before  the  Ordiiunco  Department,  .and  by  appeal  to 

ifngress,  should  it  become  necessary. 

'  1  nil)  informed  liy  Hon.  J.  M.  Gould,  secretary  of  this  company,  who  wos  recently  in 
"I  und  had  an  interview  with  yon  on  the  subject,  that  you  ore  expecting  to 
Isliiiid  soon,  and  would  probnldy  stay  long  enough  to  become  familiar  with 
nil  and  surroundings.  I  wouhl  be  glad  to  know  when  yon  will  be  here  so 
hat  I  cau  be  at  home,  as  I  should  be  glad  to  meet  you  and  talk  over  the  matter  in 
jest  ion. 

With  oousiderations  of  respect,  I  am,  very  truly,  yours, 

CHARLES  ATKINSON. 
Pretidmt  Moline  Water- I'owcr  Company. 
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On  tbe  Sth  of  April,  1875,  this  letter  was  referred  tome  by  tbe  Cbief 
of  Orduaiice  for  cousiileration  aud  report,  tiud  was  returned  ou  tbe  6tb 
of  ilaj-,  1875,  with  a  report,  as  follows : 

1  liiive  the  honor  to  acknowledge  the  receipt  of  a  letter  dated  April  Ist,  1875,  ad- 
dressed to  joo  by  Mr.  Cliarles  Atkiosuu,  presideut  of  tlie  Muliue  Water-PowBr  Com- 
pany, and  referred  to  luefor  coumduratioD  and  report.  Ttio  letter  is  returned  burvwitli, 
uud  reBpccliuK  the  sjiuie  I  have  the  honor  to  report  as  follows: 

The  pnperH  ntM^ttsary  to  an  nnderatandini;  of  the  obligations  of  the  United  States  in 
this  matter  ore  nil  on  lile  iu  the  Ordnance  OQiee,  and  are  ns  foUoWH: 

Proeecdings  of  Rock  Ifllaud  Commission,  transmitted  to  Seuretary  of  Wnr  by  Cbief 
of  Ordnance  iu  letter  dated  Pehrnnry  Hth,  lB(i7. 

First  agreement  signed  by  Moline  Water-Power  Company,  Jnne  IPt.h,  1867,  trans- 
uiitted  by  General  Rodman  to  Chief  of  Ordnance  in  letter  dated  Jnne  I'Jth,  18H7. 

This  a>;reement  i»  signed  ou  part  of  the  United  Stated  by  Oenerul  Oraut,  Aagnst 
20lh,  1^7. 

Cojpy  ufcreement  dated  ,April  8,  1H69,  transmitted  by  Chief  of  Ordnance  to  QeoeriU 
Kodiuau  in  letter  dated  April  <Jth,  IrKJL),  signed  by  John  A.  Rawlins,  Secretary  of  War, 
and  Charles  Atkinson,  preaident  of  the  Moline  Water-Power  Company. 

I  certainly  believe  that  the  obligations  of  the  United  States  set  forth  in  these  papers 
have  been  thus  far  properly  discharged,  and  somewhat  liberally  discharged,  in  tho 
benefit  conferred  upon  the  Moline  Water  Power  Company,  and  that  you  should  not 
feel  that  injustice  has  been  done  to  this  conipauy  by  the  Uuited  States. 

The  Government  has  certainly  bound  il«ell"  to  develop  and  maintain  the  water-power. 
What  this  development  aud  maintenance  shall  be  is  not  exactly  set  forth,  aud  haa 
caused  and  probably  always  will  cause  discussion,  because  only  oue  party  to  the  bene- 
fits to  be  obtained  has  to  expend  the  money  for  them. 

The  claim  made  in  Mr.  Atkinson's  letter  is  that  tbe  wing-dam  should  lie  ext^nde<1  np 
the  river  to  iJuck  Creek  chain,  a  distance  of  two  mileb;  that  deposits  should  be  rt»- 
moved  froui  the  water-jiower  pool  for  the  further  iuiproveuient  of  the  water-power; 
and  th.it  considerable  sums  should  l>e  appropriated  by  Congress  for  this  purpose. 

Deferring  the  consideration  of  the  complaints  made  iu  tlie  letter,  I  wish  first  to  dis- 
ouss  this  pronosed  further  improvement  of  the  water-power,  because  all  tbe  complaiuta 
made  iu  the  letter  banc  upon  it. 

The  water-power  in  Its  present  condition  is  certainly  defective.  I  first  noticed  the 
delect  throe  yciirs  ago  hisl  fall ;  have  hail  occasion  to  observe  it  every  fall  and  winter 
siucrfthat  time,  and  have  referred  to  it  in  my  annual  reports. 

Ist.  At  extreme  low  water  the  dejith  of  water  «t  the  mouth  of  the  pool  is  too  little, 
and  enough  water  canuot  get  into  the  piHil.  tienerally  if  more  th.in  about  onethird 
of  the  estimated  power  of  the  water-power  is  used  at  such  times,  the  i«)ol  is  "  drawu 
down"  too  low.  That  is  on  account  of  the  small  cross-section  of  water  at  the  month 
of  the  pool ;  the  requisito  amount  of  water  cannot  get  into  the  pool  without  increase*! 
velocity  because  the  anionut  of  wattir  passing  in  is  tho  product  of  cross-section  into 
velocity.  Velocity  can  only  be  obtained  by  consumption  of  hind,  ami  whatever  head 
is  consumed  ut  this  ]iointniust  be  deducted  from  head  at  the  duuis.  Tbe  extreme  case 
would  be  when  all  the  head  is  consumed  in  getting  velocity,  thereby  converting  the 
pool  into  a  running  stream,  leaving  no  bead  at  the  dams  and  no  water-power. 

2d.  The  depth  of  water  at  tho  moulh  of  the  pi«il  is  being  constantly  diraiuisbeil  by 
deposits.  The  current  uloug  the  left  bank  of  the  river  uiakes  a  curve  at  the  mouth  of 
tho  jiool  and  jiasses  around  tbe  heuil  of  tho  wing-dam,  as  shown  on  the  map.  The 
water  which  passes  into  the  pool  at  once  lieeonies  (comparatively)  still  water,  and  be- 
gins to  deposit  its  sediment.  Tbe  deposit  is  greater  whin  tho  water  lirst  stops  at  tho 
luouth  of  the  pool,  and  should  form  a  bar  there  along  the  lower  border  of  the  currenta 
ebowu  by  the  map.  This  is  what  actually  takes  place.  The  deposit  is  then  less  aud 
less  as  the  aniouut  of  sediment  iu  the  water  diminishes  while  the  water  moves  slowlv 
toward  the  dams,  but  there  is  some  deitosit  all  the  way. 

;id.  When  very  low  water  lasts  uutil  winter,  the  extreme  cold  of  this  climate  may 
free/e  nearly  all  the  water  at  the  mouth  of  the  |iool  and  form  an  effectual  dam  so  that 
no  wat«r  may  get  into  the  pool,  and  there  will  be  no  water-power.  In  tbe  winter  of 
1672-3  ice  formed  in  the  river  to  a  depth  of  40  inches.  This  has  occurred  during  the 
past  two  winters,  though  the  dam  was  partly  formed  of  slush  and  floating  ice,  lodging 
under  aud  upon  the  s<jlid  cake  lying  in  the  poid.  To  remedy  this  evil  describe<l  above, 
Mr.  Atkinson  proposes  to  have  the  Uoveniment  build  a  wing-dam  to  <leep  water  at 
Duck  Creek  chain,  a  distance  of  2.45  miles  or  farther,  up  the  river.  I  have  located  ou 
the  map  the  proposed  posiliuu  of  this  wing-dam,  as  I  have  understood  it  from  Mr.  At- 
kinsnu  in  verbal  disoussiousof  the  subject.  The  theorcticiil  advanluges  which  may  be 
claimed  for  this  plan  are : 

1st.  That  it  would  add  to  tbe  head  of  the  water-power  the  diHerenoe  of  level  of  the 
•urface  of  the  river  between  the  head  of  the  pix-sent  wing-dam  and  the  head  of  the 
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proposed  wing-ilam.  (Tliis  i»  statoil  by  Mr.  Atkiusou  to  bo  3  feet,  and  in  fumid  by 
careful  inc-imnrciiu'iit  to  be  1.73  feet. J 

id.  Tliat  it  would  rnise  tbe  water  at  the  present  bead  of  the  pool  the  aniouut  of  this 
iocxeased  haiui,  and  give  at  tbat  poiut  always  auilicieat  oroaii-aecUou  to  let  tUe  required 
aioonut  of  water  iuto  tbe  pooL 

Not  ouly  oil  accoDUt  of  cost,  bnt  for  otber  roasonH,  I  ara  oonipelled  to  say  I  do  not 
think  this  plan  a  good  one.  I  have  heretofore  refused  to  diKOiias  thin  plan  ofHciAlly, 
becanite  I  biivo  not  snfficientdatn.  I  have  dunnj;  the  pant  two  yarn  '  '  )i  souud- 
ings  as  I  conld  abont  the  Bboro  of  the  island,  the  wiug-dnin,  and  i-r  pool, 

wiUi  tbe  view  of  making  a  thorongb  iuve«tig»tiou  of  this  subject,  aii.  ..  ,  ..uring  the 
coming  snmuier  to  coni|ilete  aouuilingH  of  all  tbe  part  of  tbe  river  iucluded  between 
the  line  of  tbe  proposed  wing-dam  and  the  left  shore.     When  this  ia  done  it  will  be 

}>0S8ible  to  determine  by  close  cale.nlatiouH  very  nearly  what  would  be  the  etl'ect  of  the 
ong  wing-dam.  Without  it,  uoncluaious  must  bo  ba&ed  upon  opinions.  I  think,  how- 
ever, we  may  be  certjiin  of  what  follows: 

liy  changing  Ilie  ]>(iHilion  of  tbe  head  of  the  pool  we  wonid  simply  change  the  posi- 
tion of  the  deposit  ilescribed  herein,  and  get,  a  new  sand-bar  at  tbe  new  head  of  the 
pool.  It  is  tbe  same  difbcnlty  that  is  contended  against  at  the  mouths  of  certain  rivers, 
except  tbat  they  have  an  outlluw  and  littoral  currents  to  wash  away  deposits,  and  we 
have  not.  Mr.  Atkitison  hopes  tbat  by  removing  this  deposit  to  deep  water  at  the 
proposed  new  hea<l  of  tbe  pool  this  dilBculty  will  be  overcome.  It  is  simply  removing 
the  evil  day,  for  the  deposit  will  take  jdace  and  the  pool  till  up.  I  think,  then,  the 
benefit  to  the  bead  of  the  pool  would  be  only  a  temporary  postponement  of  the  evil. 
Wliat  I  regard  as  more  important  is  that  the  new  bead  of  the  pool  being  in  deep  water, 
it  wonld  enable  us  to  dredge  out  tbe  deposit,  which  we  cannot  do  ikdvantogcously  where 
tbe  head  a(  the  pool  now  is,  because  the  rook  is  near  the  surface.  But  I  apprehend 
tbat  inure  serions  dilticnltic«  than  we  have  to  contend  with  now  would  arise  from  the 
long  channel,  or,  properly,  canal,  which  we  should  construct  between  the  wingdam  and 
left  shore.  To  make  this  o.inal  of  any  use  there  would  have  to  be  enough  dejilh  of 
'WAter  at  every  point  in  the  whole  length  of  it  to  let  all  the  water  refpiired  for  the  power 
pass  through  it  without  much  current.  Without  complete  soundings  I  cannot  say  that 
this  wonId  not  be  so,  but  I  think  it  highly  ]>robable  that  it  would  not.  At  any  rate, 
we  should  have  the  same  deposit  going  on  along  the  whole  length  of  this  canal  tbat  is 
now  going  on  in  the  pool,  and  sooner  or  later  this  canal  will  be  choked  up.  (After 
complet«  soundings  are  made,  tbe  required  velocity  of  current  and  bead  tbat  would  b» 
consumed  can  be  accurately  calculated.)  Then,  instead  of  getting  an  increased  bead 
of  1.73  feet,  more  than  1.7:)  feet  would  be  consumed  by  tbe  neoeaaary  current  through 
the  long  canal,  and  tbe  water  at  tbe  present  bead  of  the  pool  wonld  be  lower  than  in 
the  main  river  outside  tbe  wing-dam.  Then,  unless  tbe  deposit  and  some  rock  at  tbe 
he»d  of  the  present  bead  of  the  iiool  were  removed,  no  water  at  all  could  get  through 
to  the  dams.  Moreover,  we  should  then  have  the  long  route  of  H  miles  to  clean  out 
and  t^ake  care  of,  instentl  of  tbe  present  short  route  of  lens  than  ^  mile.     I  should  say, 

" ''•■•t  if  it  were  not  the  gri-at  cost  of  tbe  work,  this  might  be  a  good  plan  for  pnt- 

A»tor-power  in  condition  to  make  it  sell  well ;  but  for  the  long  fnture  of  the 
,  vser  it  wonld  be  a  bad  plan.  I  believe  tbo  simple,  the  best,  and  much  the 
chrap<-nt  jdan  for  remedying  tbe  defect  in  the  water-power  wonld  be  to  dig  a  good 
channel  from  near  the  head  of  tbe  wing-dam  we  now  have  to  a  point  as  far  down  tbe 
pool  as  soundings  shall  show  to  l>e  necessary.  On  the  accom]>anying  map  deep  water 
IB  shown  between  the  bine  shaded  lines.  Between  ihvae  line«  the  depth  is  nowhere 
leu  than  4  feet  at  extreme  low  water.  (The  depth  here  referred  to  is  depth  to  the 
rook.)  At  S  S'  it  will  be  seen  tbat  the  wing-dam  outs  across  this  deep  water.  On  tbe 
pool  or  south  side  of  tbe  wing-dam  this  deep  pl.ioe  is  now  tilled  with  deposit,  and  I 
nave  not  enough  rock  soundings  to  follow  it.  I  believe,  however,  it  is  the  lieginuing 
of  the  oldoraucient  channel  which  ran  to  the  left  of  the  island.  I  believe  it  would  be 
best  to  tear  up  the  wing-dam  to  tbe  point  S,  and  to  throw  the  current  more  into  the 
pool,  and  possibly  raise  tbe  water  a  few  inches  by  running  tbe  wing-dam  out  to  H,  as 
shown  on  the  map.  This  channel  should  be  made  goo<l  as  far  as  it  isshown  on  the  map. 
Rock  excavations  would  tje  re()uired  at  several  places,  and  where  reijuired  the  space 
should  be  cotlered  and  the  work  thoroughly  done.  Of  coni-se  this  channel  would  in 
time  be  choked  with  deposit,  but  it  would  liave  a  smootb  bottom  and  sntticient  depth 
for  sncoessful  and  economical  dredging.  Moreover,  I  believe  tbat  when  the  sluice  or 
wash  gat4»s  tbat  1  have  put  in  the  new  dam  are  opened  at  extreme  low  water  so  much 
current  would  be  drawn  into  this  channel  that,  by  stirring  up  tbe  deposit  by  nieohan- 
ical  means,  the  deposit  could  be  washed  ont  In  this  way.  (This  methed  of  improving 
tbo  wBt<'r-i»iwer  is  consis'eiit  with  a  possible  great  development  of  tbe  water-power  in 
tbo  distant  future,  shiuild  the  wants  of  tbe  arsenal  or  mauufactnres  at  this  point  de- 
mand it  )  It  is  tHTtinent  to  this  question  that  in  the  summer  of  \if7i  an  attempt  was 
uiadu  to  drwlge  out  iIk"  deposits  nt  the  head  of  the  pool.  The  deposits  were  so  scat- 
tered over  a  wide  surl'ucc<,  uud  the  auitace  of  the  rock  bottom  so  uneven,  that  gouorally 


346 


RBPOET  OF  TUE  CHIEF  OF  ORDNANCE. 


less  than  a  (jnart«r  of  a  scoopfull  could  be  takon  up,  and  the  benefit  obtained  vrta  iu  j 
coUHiatont  with  thu  es|ieiidiciire. 

Retiiraint;  now  to  Mr.  Atkinson's  letter,  the  principnl  complaint  therein  is,  tbalj 
pending  tbu  complut'e  development  of  the  water-power,  insuRlcient  or  rather  considen 
able  and  expeuMive  iniprovomenta  have  not  been  made  at  the  head  of  tbu  pool,  (as  ooaJ 
templated  herein,  and  which  I  certainly  deem  neoeaaary, )  for  the  sole  benetit  of  th« 
Molino  Water-Power  Company,  which  company  has  alone  boon  using  the  water-powerj 
The  United  States  has  not  as  yet  used  it  at  all. 

It  is  made  pretty  clear  in  the  contracts  that  the  United  Stjktes  is  not  required  ta 
make  expenditures,  pending  the  developmont  of  the  water-pmvor  for  the  benetitof  th4 
water  |><>wer  company's  use  of  the  same,  and  tlio  contracts  state  that  the  Moline  Water* 
Power  Company  shall  reimburse  the  United  States  for  such  expeuditnres. 

I  have  certainly  alwavs  wished  an<l  tried  to  do  all  that  could  eousistently  be  dona* 
for  the  benefit  of  the  Molino  \Vat«r-Power  Company,  and  cortaiuly  all  that  the  coU'^ 
tracts  demanded.     I  think  the  contracts  did  not  demand  that  this  work  should  be  doua 
and  I  have  ur^jed  upon  the  water-power  company  the  nocassity  for  heeilin);  tho  wisdon 
of  policy.    For  rontons  which  nee<l  not  be  stated,  I  have  deemed  it  unwise  to  aak  Con'^ 
gress  for  further  sums  of  money  for  the  development  of  that  part  of  tho  water-powor,l 
until  the  United  Stat«s  should  begin  to  use  the  power.    This  argumunt  that  as  tb« 
United  States  was  not  using  the  power,  this  expcnrliture  wai  for  the  benollt  of  tb« 
Moline  Water-Power  Company  solely,  seemed  strong  and  not  easy  to  combat.     I  believaJ 
then,  that  leaving  this  part  of  the  work  alone  has  not  been  a  failure  on  the  part  of  th»* 
United  Slates  to  comply  with  its  contracts,  and  that  it  was  wisest  and  best  for  all  con- 
cerned  to  complete  the  water-power  and  get  it  ready  for  the  arsenal   to  oorameuue 
asiug  it.     If,  then,  it  oonld  be  proved  that  the  wants  of  tho  arsenal  and  economy  d»  ' 
mande<l  the  further  developmont  of  the  power,  as  I  believe  it  will,  the  workeould  and 
should  )>o  ilouu,  and  in  the  mean  time,  by  making  necessary  soundings  and  iuvestiga 
tions,  tho  best  method  of  doing  the  work  could  be  deterinineil.     In  suv(5ral  discussiom 
of  the  subject  with  Mr.  Atkinson  and  members  of  the  Moline  Water-Power  Compuu) 
I  have  urged  these  views  upon  thein,  and  supposed  until  lately  that  they  consented  ta 
them.    Mr.  Atkiusou  complains  of  tlie  plan  or  form  of  wing-dam  now  bnilt.     I  kuoi 
of  nothing  in  the  contracts  which  requires  that  the  wing-dam  should  have  been  build 
in  any  other  way.     It  was  built  by  General  Rodman  in  the  years  I8H7  and  lclti8,  and  il 
is  pretty  certain  that  he  took  pains  to  so  build  it  that  the  greatest  beuolit  to  the  water 
power  that  ho  could  get  would  result  from  the  expenditure.    The  complaint  that  de 
posits  have  not  been  removed  from  the  pool  as  agreed,  and  for  which  appropriatiout 
bave  been  made,  seems  hardly  a  fairone.    I  tlnd  no  special  appropriation  for  this  worli 
In  1869  and  1870,  36,500  cubic  yards  of  deposit  were  taken  from  the  pool  by  the  Unitei 
St^ites.    Again,  in  the  summer  of  lij74,  $l,G47.7.i  wore  expended  in  removal  of  deposits 
No  exact  measurement  of  the  amouut  tJikeu  out  at  this  time  was  kept,  but  it  was  esti'^ 
luated  at  2,300  cubic  yards.     This  dredging  was  partly  along  the  site  of  a  coll'er-dan^ 
■which  hml  boon  put  in  while  bnildiug  the  upper  dam  (generally  called  Moliue  dam)  of 
the  water-power,  and  the  remainder  of  it  at  the  head  of  the  pool.    This  dredging  waa 
dune  at  the  request  of  the  Moliue  Water-Power  Company,  and,  as  far  as  practicalile,  ii 
accordance  with  the  company's  advice  aud  wishes.     As  heretofore  stated,  the  dredginj 
WM  not  very  successful,  on  account  of  shallow  water  and  the  wide  spread  of  the  do 
posit  on  rooks  near  the  surface.    The  site  of  tho  old  ooDor  moutioned  above  is  supposed 
to  be  what  Mr.  Atkinson  calls  the  olistructiim  put  in  by  the  United  Sf.ites.     Tuis  old 
ooU'er  was  reported  to  have  been  thoroughly  removed  while  General  Ridman  was    in 
command  of  this  arsenal.    The  soundings  made  at  the  time  of  the  dredging  meatione«f 
here,  the  dredging,  and  8nbse(}ueut  observation,  conviaoe  ute  that  the  coffer  is  bo  tbor 
onghly  removed  that  it  is  not  an  obstruction. 

1  would  respectfully  call  your  attention  to  ray  letter,  dated  January  9th,  1972,  respect* 
ing  H  divisiou  of  the  water-power,  and  the  collecting  of  rents  from  tho  water-power! 
com])auy,  as  provided  for  in  tho  contracts,  aud  suggest  that,  if  it  be  legal,  no<sibly  the 
money  received  for  rent  might  bo  sudlcient  to  keep  tho  head  of  the  puji  clear,  after  a 
channel  has  been  made  as  proposed  in  this  letter.  This  would  avoid  the  noctwsity  of 
applying  to  Congress  frequently  for  uiouey  specially  fur  maiuteuanoe  and  oara  AniU 
pn>m?rvation  of  tho  water-power.  ■ 

la  May,  1875,  tbe  Chief  of  Ordnantie,  Brig.  Gon.  S.  Y.  Bi3ii6t,  visited 
the  arseual,  made  a  thorough  iiispectiou  of  tbe  water-power,  and  batU 
protracted  discusaions'with  the  Moline  company  respecting  initteradis-j 
cn.ssed  iu  the  foregoing  correspoudenee  and  the  completion  of  the  water-l 
power  development  at  the  bead  of  tbe  water-power  pojl.  At  that  tiinn 
the  Moline  company  signided  their  willingness  to  inike  a  projjositioa  t<ll 
enter  into  a  new  agre<.*ment  with  the  United  States  whereby  the  Uaite^ 
States  should  relinquish  to  that  company  a  portion  of  the  waterpoworl 
Hud  that  then  tbe  Moliue  company  would  itself  put  iu  the  long  wiagl 
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proposed  by  the  ofticcrs  of  tbo  company,  or  so  much  of  it  as  they 
_8houlil  lind  necessary  or  advautageons.  This  proposition  was  not  accept- 
"ablt*  to  the  Chief  of  Ordnance,  and  was  not  favorably  considered. 

During  the  succeeding  summer  and  fall  I  had  frequent  discussions 
lith  otlicers  and  members  of  the  Moline  company  on  the  subject,  that 
comi<any  still  advocating  that  some  plan  be  arranged  by  which  they 
could  be  allowed  to  put  in  the  long  wing-dam  aud  acquire  thereby  a 
portiou  of  the  water-jKiwer. 
I  was  strongly  opposed  to  any  such  plan. 

1st.  I  did  not  believe  that  the  ])roposed  wing-dnm  would  so  develop 
jtlie  water-power  as  to  make  it  satisfy  the  wants  or  suit  the  interests  of 
lie  United  States. 
2d.  I  thought  it  would  be  extremely  uuwise  for  the  United  St.ites  to 
"relinquish  any  portion  of  the  water-power.  It  was,  and  is  now,  too  late 
todiscuss  the  wisdom  of  the  first  purchase  and  development  of  the  water- 
>wer.  The  purchase  had  been  made  under  other  officers  of  the  Gov- 
ernment, and  the  development  about  completed.  It  had  probably  cost 
the  United  States  more  than  it  was  worth,  but  the  purchase  and  expend- 
iture, wise  or  unwise,  had  been  made  and  could  not  be  unmade.  The 
Jnited  States  had  therebj'  acquired  a  very  valuable  property.  If  uot 
north  all  it  bad  cost,  it  was,  and  is,  a  property  already  acquired,  suited 
^o  the  wants  of,  aud  a  part  of  the  plana  for,  this  great  arsenal,  and  neces- 
sarily of  the  utmost  importance  to  the  United  States.  I  believed  it  to 
je  a  duty,  iu  serving  the  interests  of  the  United  States  at  this  place,  to 
rorge  that  the  United  States  should  hold  this  property,  fulfill  its  contracts 
with  the  Moliue  company,  and,  iu  all  things  to  be  done,  keep  iu  view  and 
adhere  to  a  plan  which  will  put  and  keep  the  water-power  in  such  condi- 
tion that,  when  the  time  comes,  if  it  should  ever  come,  that  the  life  of 
the  natiou  needs  the  service  of  this  great  arsenal,  the  wat^^r  can  at  once, 
quickly,  and  with  certainty,  be  put  in  such  a  condition  that  it  can  drive 
ibe  arsenal-shops.  It  would  not  be  economy,  and  I  believe  it  would  not 
uow  be  practicable,  to  procure  the  means  of  providing  auy  other  certain 
Xjower  for  driving  the  shops. 

In  all  discussions  with  the  water-power  company  I  have  tried  to  main- 
tain these  views.  In  the  winter  of  1875  and  1876  the  water-power  com- 
[)any  determined  to  lay  the  matter  before  the  Secretary  of  War,  and,  if 
assiblc,  to  procure  some  action  that  would  relieve  them  from  their  dif- 
iculties,  ami  I  was  directed  by  the  Chief  of  Ordnance  to  report  to  him  in 
HVashington,  to  meet  the  officers  of  the  company  there.  During  the  pre- 
Beding  summer  aud  fall  I  had  completed  the  soundings  and  examinatioo 
of  the  water-j)ower  pool  and  river  above,  and  had  prepared  charts  and 
maps  and  a  full  re))ort  covering  the  matter  under  discussion.  These  were 
taken  to  Washington  by  me  in  February,  187»!,  and  in  several  interviews 
fhich  the  officers  aud  attorney  of  the  Moline  company  had  with  the  Sec- 
retary of  War  and  the  Chief  of  Ordnance  the  whole  matter  was  dis- 
Bussed.  The  residt  of  these  discussions  was  that  the  Chief  of  Ordnance 
ecommended  that  ai)plicatiou  be  made  to  Congress  for  the  necessary  ap- 
iropriatiou  to  <lo  the  work  required  to  complete  the  water-power,  and 
this  was  approved  by  the  Secretary  of  War. 

The  report  referred  to  above,  aiul  the  action  taken  thereon  by  the  Chief 
of  Ordnance  and  Secretary  of  War,  are  as  follows : 

(The  charts  and  map  which  accompanied  the  report  are  not  cojiied,  but 
all  that  is  necessary  to  a  full  understanding  of  the  matter  is  shown  ou 
the  map  on  Plate  XI.*) 

*Tbi»rei>urt  iiuil  Che  iDilurttuinuutitlifreua  wcropiililished  by  tbe  Chief  of  Orduauce  In 
Ida  auuuiil  ri<|iort  fur  llic  fiscal  year  endinj;  Juue  30, 187t). 
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waten-poweh  at  rock  isukxd  ahsenal. 

War  Departmunt, 
WaskinglOH,  U.  C,  Ftbmary  IS),  1676. 
.Sill :  I  have  the  honor  to  tnuiamit,  for  the  conHuluratiou  of  Oon^oas,  a  commiiiiion- 
1i<m  fruni  IhM  Cbiuf  uf  Orduivuce,  incUmiag  a  report  by  ttit;  ooiumainliii);  uQiuer,  Rock 
Islaud  arcieual,  aHkiug  for  an  appropriation  of  l$lo7,35U  to  complete  tliu  Jevolopuiont  of 
the  watftr-power. 

Tlie  a^rrppuKiUt  entered  into  by  mv  predecessora  under  the  joint  reaolntion  of  Con- 
grcis  of  Marcli  'i,  1867,  makes  it  the  (\nty  of  the  United  States  to  oarry  ont  this  work  to 
compleliou,  and  tbe  intercMs  of  private  parties  require  that  the  work  shonid  be  done 
88  apeudiiy  a»  posgiblu.  Tbe  whole  appiopriutiou  a'iked  for  would  enable  this  Depart- 
inent  to  cunipluto  tlio  work  and  afford  the  relief  called  for  in.a  few  months,  and  thus  [ 
fulfill  the  enRiinftinenta  entered  into  by  the  United  States. 

Should  the  full  amount  not  be  nppropriate<l,  a>i  asked  for  by  the  Chief  of  Ordnance, 
the  sum  of  sixty  thousand  dollars  at  least  should  be  given,  iu  order  tu  enable  the  i}i5-| 
jiartnient  \a  make  progresH  in  the  work. 

Very  leepectfully,  yonr  obeUiont  seivaut, 

WM.  W.  BELKNAP. 
SieretaTy  of  War. 

To  tbe  SrSAKKK  HOOSS  of  REPRESKNTATlVEa. 


Ordnance  Oi-kice,  W.ut  Dei'artmknt, 

WoJiMiigton,  Ft-bruary  17, 1!<7C. 

Sin :  I  have  the  honor  to  transmit  herewith  a  report  of  Maj.  D.  W.  Flau'er.  com 
inauding  Hock  Island  arsenal,  showing  the  necessity  for  an  appropriation  for  complet 
ins  the  development  of  the  water-power. 

The  agreement's  made  by  the  United  States  with  the  Moliuo  Water-Power  CompaDy  I 
hind  the  former  under  the  obliirations  horeiunfter  stated.  I 

Ist.  Proceedings  of  Rock  Ishind  commission  of  .January  24,  1367,  (Executive  Dooii-1 
ment  27,  Senate,  2d  session  S'Jth  Congress,)  which  requires  "the  Governmeul  twi 
develop  and  niaiutnin  the  power,  so  far  as  it  can  be  done  with  the  money  heretofore  | 
appropriated,  or  that  which  uuiy  hereafter  be  appropriat.ed  by  Congress  for  that  pur- J 
poae.  The  Moline  Water-Power  Company  to  have  the  use  iu  perpetuity  •  •  *  of| 
one-fourth  of  the  entire  water-power  developed  »     •     •     •. 

2d.  AgreemcTit  with  the  Moline  Water-Power  Company,  8igne<l  by  General  Grant,] 
Secretary  of  War  ad  inlerim,  and  Cbarles  Atkinson,  president  water-power  company 
August  2U,  lS(j7,  in  which  the  company  cx>uvey  their  "entire  watur-[iower ''  auii  tlio 
free  use  of  so  much  of  the  bed  of  the  river  as  may  he  required  "for  the  further  clov^- 
opment  of  said  water-power." 

The  Moline  c.omi)aiiy  bo  irrautpd  the  free  use  of  "one-fonrth  of  their  entire  water-! 
power  above  conveyed."  Tlie  United  States  agreeing  to  apply  "  iH0,0O(),  or  so  muchf 
thereof  as  the  War  Dopartuieut  may  consider  necessary,  to  complete  the  wing-dam,"*^ 
&c. 

M.  Agreement  between  the  Moline  Wator-Pow^er  Company  and  Secretary  Rawlins,] 
dated  April  S,  18<ii»,  which  stipniatos  that  the  Uuiteil  States  shall  "  resume      •      •       - 
the  development  and  prosecute  to  completion,  iVc,  the  upper  portion  of  tbe  wate 
power  and  the  removal  of  th(^  de]H)sit«  in  the  pool." 

Upon  this  subject  Major  FIngler,  in  his  report  of  May  6,  1875,  to  the  Chief  of  Ord- 
nance, says :  "  I  certainly  believe  that  the  obligations  of  the  United  Stat,("S  set  forth 
in  tbeM  papers  have  been  thna  fur  properly  diHclmrged,  and  somewhat  liberally  dis- 
obarged,  in  the  benetit  conferred  upon  tbe  Moline  Wator-Power  Company,  and  tbat  yoe» 
should  not  feel  that  injustice  had  been  done  to  this  company  by  tbe  United  Stales,  l 
Tlie  Government  has  cerUiiuly  bound  itself  to  develop  and  maintain  the  water  iKiwer. 
What  this  development  and  maintenance  shall  be  is  not  exactly  set  forth,  and  has  I 
caused,  and  probably  always  will  cause,  discuss<>ion,  because  only  one  party  to  thai 
benefits  to  be  obtainol  has  to  expend  the  money  for  them."    And  further,  it  is  a  uicdf 
question  to  decide  U)  what  extent  the  development  and  inaiutenHUce  shall  go  on,  ami] 
whether  the  Government,  which  pays  the  expeusc.s  thereof,  shall  not  be  the  judge  ofl 
the  manner  and  quality  of  such  development  and  maintenance.     At  any  rate,  tbul 
action  of  this  Department  is  limited  by  the  appropriations,  and  I  have  no  doubt  thaftl 
full  jnstice  has  been  done  to  the  intorewt  of  the  MolIno  VValor-Power  Company.    ThoJ 
necessity  for  further  .ippropriations  is  apparent,  and  this  bureau  has  estimated  for  tbaj 
next  tiscal  year,  as  follows : 

(Book  of  Estimates,  page  134.) 

"  Improvement  of  tbe  water-power 9''<)|000j 

"NoTK. — This  estimate  is  for  opening  a  oliannel  iu  tbe  rock  bod  of  tbe  river  ADdl 
improving  the  wing-dum,  to  increase  the  amount  of  water  flowing  into  the  wateF'^ 
]>ower  pool  during  low  water 
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Thi«  Biini,  however,  ia  not  sufficient  to  complete  the  work  aa  wliulom  an<I  ecoDomy 

llenian<l  thivt  it  xliuuld  be  ilane,  us  is  hIiuwii  in  the  report  truusioittud  herewith. 

The  Miiliiie  WfttOT-Powor  Conijiany  feci  ajjgriovetl  botiaiise  thefiuiiiitlty  of  water  nt 

Ml  il  ia  uut  HiiOicieiit.    It  in  udiiiitteil  that  the  paaitngH  to  thd  pool  i8  ohflCi'iU't-et), 

^}i  :i<  give  thu  Muliiie  Wator-Powur  Company,  an<l  the  Uoitetl  Stntca,  the  full 

the  ill  ■    '   ■■■■■--•tt  already  iir   ' "iirea  mimt  ho  taken  to  cuimi        ■■'!•   i.-nt 

lof  unii:r  II  Itosiippl'.  -iir,\  power.     Tlie  Giivcirnii  ;iid 

•grocineiii  .uiugpos»^'^l  water-power  proiwrty)  tf  •  ik, 

tho  interest  of  the  two  partiea  uileroste<l,  for  ecououjy,  and  |mrtiuulariy  t'ur  the 

ition  of  valuable  intere^tH  to  the  United  Statea,  the  work  tdiould  be  done  now, 

a  entire  aiuoiiii  ii,  should  ho  appropriated. 

iiictliuda  are  {  r  doin^  this  work.     Mtgor  KlaKler's  rc|)ort,  traDsmitted 

ilh.  fully  iirovi ...  m.,.i  ii.c  proper  way  to  etl'ect  the  (•'  ■ •-  ' ■ ••■  :  out  the 

an  proposed  iu  that  report,  that  it  will  for  tho  leant  men  .>  condi- 

lons  and  give  all  the  water  necessary  for  the  company  auii  ;       i  id  iiiske 

iroviHion  for  dredging  out  the  channel,  and  at  all  timra  keep  the  work  in  working 

ndition.    This  plan,  No.  '2,  is  therefore  approved  and  reoommended,  and  the  money 

•>ioD. 
rotary  of  W<«r  for 


nuired,  $157,350,  should  he  aakcd  from  Congress  at  the 
This  matter  is  resi>eotl'ully  rii'onimoude<l  to  the  hon 
ivorahle  action,  and  that  it  oe  brought  to  the  atteutiou  ui 
Very  respectfully,  your  obediuut  aervant, 


The  honorable  The  8K0iii<T.iRY  of  \Y\ti. 


8.  V.  BEXfiT. 
Brigadier- General,  C'Ai</"  of  OrdnnitM. 


KEPOBT  OF  JIAJOR  D.  W.  FLAGLEK. 

Rock  Island  ARSr.sjiX.,  Illb.,  Febriiarg  4,  WH, 
Sm  :  Referring  to  my  letter  to  yoo,  dated  Way  C,  1875,  respeotinf;  the  depimita  ikt 
the  head  of  the  wa^er-power  pool  at  this  arsenal,  tho  dittiuulty  of  gutting  a  Hiitlieiout 
^upply  of  water  into  tho  jhioI,  coniidainta  of  the  Moline  Water-Power  Company,  &o,, 
knd  to  the  item  of  $(iO,U()0  in  my  annual  estimate  fur  the  ti.scal  year  endiiix  .Inno  30, 
|S77,  for  pro.secutiog  the  deveiopin>>nt  of  the  water-power  by  making  provision  to 
Imit  the  DeceM*<ary  amount  of  water  into  the  pool,  I  have  the  honor  to  snhuiit,  fur 
ironr  information  and  cousiderntion,  the  following  oaluulations  and  remarks: 

The  following  is  the  anmunt  of    water  required  for  tho  water-power  for  which  a 
rater-way  into  tho  pcxil  .should  be  provided: 
Provision  should  bo  made  to  fiirui.Hh  to  tho  United  State.4  at  loaat  2,000  horse-power. 
Tho  best  plant  of  water-wheels,  pen-stocks,  ami  machinery  cannot  utilize  inore  than 

1  Tier  cent,  of  the  i>ower  of  the  water.    At  low  waf«r  tho  head  at  tho  dam  is  7  foot. 

T-.is  would  roq.tiiro  ui.'  th)  use  of  ttie  arsenal  :<,'2.'lt  oubio  f^Mt  of  water  per  aeunul, 

2,1)1)0  X  «,0 
0.7ex  fr.i.ax7-'^'^"' 
The  contract  made  with  the  Motiue  Water-Power  Company  requires  that  one-third 
iS  ninch  more  be  provided  fur  the  use  of  that  company.    This  makes  the  total  amouut 
qnirrd  4,312  cubic  feet  per  secuud.     I  think  it  best  to  put  this  amount  at  4,4»il, 
It  is  the  object  of  this  pa|Hir  to  determine  the  best  method  of  getting  this  antnnut 
f  water  ;  that  is,  of  getting  it  from  the  river  into  the  pool.    As  explained  in  my  letter 
if  May  fi,  1H75,  the  water  cannot  get  into  the  pool  now  bueauM  of  obstmntiti^  rocks 
d  deposits  of  mud  and  sand.    The  removal  of  these  deposits  wonlii  be  very  c^pcn- 
lire.  is  nearly  impracticable,  and  would  not  be  ell'eotual  iu  producing  much  lusiiuj; 
ood. 

It  is,  therefore,  ne^sessary  to  provide  some  other  way. 
Whatever  plan  is  adopted,  it  should  possess  us  many  of  tho  foUowiog  reqni.iituit  of 

?aod  plan  as  is  practicable : 
St.  It  should  be  as  economical  as  may  be. 
2d.  It  should  bo  etiectual. 

3'.  It  should  be  such  as  will  prevent  future  deposits  of  sand  anil  nmd,  or  such  as 
ill  admit  of  the  eaxitst  .ind  most  economical  removal  of  thosu  deposits,  which,  unless 
reventod,  must  continue  forever. 

4lh.  The  development  of  this  part  of  tho  water-pow  r  must  he  such  as  not  'o  pre- 
[■vrnt  a  futnre  incieasc  of  the  water-power,  but  should  be  6Uoh  as  to  make  siivh  au  in- 
rearo  as  easy  and  econoin  ciil  as  may  he, 

'Ihe  lutnre  inaiiufiiclMring   inteiests  of   this  conimnnily.  and  tho  probahlr   lutare 
atits  ol  this  groat  aisenal,  nuike  allention  to  this  latt   rec|i:i!.ite  im|iurt»nt. 
After  ('Uc(l^•illg  the  only  two  plans  of  develo)  meut  that  are  proposed, aiii>  ni.tking 
:alculation!<  and  estiuiates  lor  them,  it  will  he  well  to  see  huw  far  oaoh  fulHlUt!  e  above 
etjuiiemeiits. 
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FIRBT   PUIN,  OR  THAT  OF   BUILDING   A   LONG    WIJfG-DAM   CP  TUB  I(I\'KR. 

Yon  are  aware  that  the  president  and  menilters  of  the  MolinoWnter-PowerCompBnj 
have  a<lvocnte<i  the  building  of  a  1od{;  niii^-daru  up  the  river.  The  pmpotted  loc«tiot| 
of  thiH  dam  is  shown  by  a  red  line  on  the  accompany ing  map,  uiarlci-d  "A." 

It  is  claimed  for  this  plan  that,  by  ruuning  the  head  of  the  dam  into  deep  water,  il 
will  give  so  large  a  cross-section  at  the  head  of  the  pool  (A  B  on  map)  that  enoa);lj 
water  will  always  ent<'r  the  pool,  and  that,  also,  this  dam  will  raise  the  Water  in  thfl 
pool  nearly  to  the  height  of  the  river  at  the  head  of  the  dam.  The  level  of  the  rivef 
at  the  ])roposed  head  of  the  dam  (A  H  on  the  map)  is  1.6  feet  higher  than  at  the  pre» 
ent  head  of  I  he  x>ool,  (C  D  on  the  map.)  It  is  fnrttier  claimed  that  this  increased  beigbl 
would  carry  the  water  over  the  obstructions  which  are  now  at  the  head  of  the  poolj 
thus  remedying  the  present  evil,  besides  giving  au  increased  head  and  a  large  increaa 
of  power  at  the  water-power  dun)s. 

I  have  been  unwilling  to  a<lopt  this  plan  until  after  a  thorough  examination  and 
stndy  of  this  part  of  the  river  could  be  had.  j 

It  will  be  readily  niiderstood  that  this  jilan,  instead  of  making  a  pool  all  the  wa] 
to  the  heail  of  the  pro[iosed  wiug-dam,  would  substantially  make  a  canal  between  tb 
wing-dam  and  the  Illinois  shore,  down  which  all  the  water  for  the  water-power  wouli 
havd  to  Iw  bnmght.    This  canal  would  be  mure  than  two  miles  long  and  general!^ 
abont  1)00  feet  wide.     The  water  in  all  this  part  of  the  river  is  sbsllow.     I  have  been 
afraid  from  the  first  that  to  get  enough  water  to  llow  down  this  long  shallow  canal  sd 
much  fall  in  the  surface  of  the  water  would  bo  re(iiiiriHl  that  nearlv  all — all  or  morf 
than  all — of  the  increased  heati,  viz,  l.G  feet,  would  lie  consumed  in  this  woy  ;  that  it 
that  the  slope  of  the  surface  of  the  water  in  the  canal  would  be  greater  than  outside  id 
the  river.     If  this  were  so,  then  at  low  water  the  wing-dam  would  dam  the  water  oii| 
of  the  iKwd ;  the  water  in  the  pocd  would  be  lower  than  it  is  now  ;  none  of  the  UeuetlB 
claimed  for  the  plan  would  be  gained;  but  great  damage  would  be  dune. 

During  the  last  two  years  1  have  given  much  attention  to  this  snlgoct. 

Lost  fall  I  linished  complete  soundings  and  measurements  of  all  this  part  of  lb 
river.  These  soundings  are  numerous  and  accurate,  embracing  in  all  about  I'l.lM 
aonudings.  From  them  I  have  uiailo  cross-sections  of  the  proposed  canal,  '2lM]  fn 
Apart,  throughout  its  whole  length,  and  from  these  cross-sections  deteiinlned  tiM 
capacity  of  tlie  canal.  Tlie  caual  at  low  water  would  have  an  average  depth  of  uo 
much  more  than  \.'Z  feet. 

Obstructions  and  the  uneven  bottom  would  produce  eddies  and  contractionii.  I  \i»\t 
troui  a  study  of  the  croas-sectious,  determined  as  nearly  as  |>osNible  the  form  of  tMittoH 
and  sides  of  a  canal  of  equal  capacity  for,rfuir,  but  of  a  uniform  cross-section  at  loll 
water,  and  have  calculated  the_//oir  in  the  latter.  Of  this  canal  the  area  of  ero!w-g(>ctto| 
would  lie  9ii0  scpiare  feet ;  the  length  of  irf(^)cj-i»i«(«T,  OiiO  feet,  (npproximatelv  ;)  leligtr 
of  cuiinl,  1C',.W0  feet. 

(')  To  discharge  4,J0O  cubic  feet  per  second  through  this  canal,  the  required  fall  I 
determined  by  calcnlatiuii  to  be  'Hi-fn  feet;  that  is,  it  would  be  impossible. 

(')  If  we  suppose  the  fall  iu  the  canal  t«>  he  the  same  that  it  is  in  the  river  outatdc 
viz,  l.C — the  canal  would  discharge  1,001  iJiflf  cubic  feet  per  second,  lepreseutii  g  nl  II 
upper  dam  WTi^u  horses'  power.    To  get  even  this  we  would  still  have  to  clear  a  oba 
Del  through  the  rock  and  mud  at  the  head  of  the  poid. 

(')  With  the  stage  of  water  1  foot  above  low  water,  to  discharge  4,400  cnliie  feet  JK 
second,  there  would  bo  re<inired  a  fall  of  3.r>"J^'  feet,  leaving  the  water  in  the  pot>l  stij 
nearly 'J  ftMtt  lower  than  the  river  outside.     With  this  stage  of  water,  the  wing  dad 
would  still  injure  the  water-power,  if  the  maximnin  amount  of  water  for  whiob  III 
water-power  was  built  (4,400  cubic  feet  per  second)  were  required. 


(^)_Fall  jnjeet 

W,50O 
Fall  in  feet  =  26.50. 


V"SSJ  }  X  860  X  .0001114      *^  X  880  X  .00002426 


Fall  in  feet  =  26.50.  I 

C)  Discharge  per  second  =  960  ( J"^  ^i^  ^^"-O.lO.o')  -,}^^IZ„7^'"' 

1001.78  X  62.3  xrxm      ^  .   , 
ggg =\)lj7fis  horse-power. 

(■HOOV  X  880  X  .0001114      li*?  x  880  X  .00002426 
1880^  leeO 


(')  Fall  in  feet 

|-J,50o 
Fall  in  feet  =  3.598. 
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With  tbe  sfftpe  of  wator  1.4."]  fiMit  nlmvc  low  wnttT,  to  diecliarge  '1,400  onhic  feet  per 
cODil,  ll)o  rt-qiilrtMl  fall  in  lli»  cnn.tl  wuiilil  be  l.li  fe<-t,  tlie  H^tniH  lis  \o  tlie  river  untriide, 
*wid  DO  (litiiiage  wonid  lie  iloiin  by  the  wint^-daiii.     As  tlib  river  riues  above  tLia  stage, 
tba  winK-'luDi,  if  bnilt  bi^ili  enon);b,  woiibl  begin  to  be  bciielicial.  •«< 

It  is  to  be  remembered,  however,  thiii,  the  supposed  improvement  is  only  dinired 
pr  needed  at  low  WHter.  If  the  delermine<l  crosa-section  of  the  cnual  is  correct,  or 
nywhcro  near  correct,  then  the  calnnlntioiis  prove  positively  that  at  low  water  the 
fiug-dam  would  dam  the  wat<'r  oiitof  the  pool  aod  eft'ectiially  destroy  the  water-power. 
Nor  in  this  the  principal  injury  that  the  wing-dam  wonld  ellect.  From  the  iimtant 
bat  it  ia  completed  the  depoNila  In  this  channel  lanat  commence.  It  is  imposnible  that 
lie  deposit  should  be  less  than  it  ia  now;  and,  even  if  the  canal  were  a  good  one  to 
|>«i;in  with,  sooner  or  later  it  must  be  Qlled  up,  precisely  as  the  head  of  the  jiool  is  now. 
Then,  inst'ead  of  having,  as  we  have  now,  the  objectionable  dilDcolty  of  clearing  out  a 
iannel  •i.JUU  feet  long  through  the  mud  and  rock,  we  should  have  the  iucrea»«<l  ilifti- 
Bulty  of  clearing  out  and  keeping  clear  a  similar  channel  12,500  feet,  or  nearly 'J^  miles, 
'ong.    The  expense  of  this  last  undert4kking  would  make  it  impracticable. 

Moreover,  the  deposit  niunt  be  much  gn-nter  than  it  is  now.  We  have  now  the  de- 
Dsit  only  from  the  still  water  that  comes  into  the  pool.  The  wlngdam  would  give  us 
Iditional  deposit*  from  the  other  water  that  dues  not  eouie  into  the  pool.  It  ia  pro- 
osed  to  build  the  wing-dam  to  a  height  of  not  more  than  i  feet  above  low  water.  At 
ligher  stages,  when  the  wutfir  is  most  charged  with  sodinienf,  the  river  is  to  How  over 
jis  dam.  It  will  then  be  like  any  other  olistructiou  at  the  bottom  of  the  Mi.t.HJHsippi 
iiat  causes  ft  bar  to  form  above  and  below  it.  The  ttllets  of  water  below  the  level  of 
lie  top  of  the  dam  will  have  from  little  to  uo  current;  will  receive  a  portion  of  the 
edinient  from  the  running  wat«r  above,  and,  being  t^>o  sluggish  to  carry  it  away,  will 
le)>osit  it.  I  believe  the  deposit  abstracted  from  this  water  which  we  wonld  not  nsi>, 
dd  from  which  we  would  get  no  benellt,  wonld  be  more  than  wo  now  get  from  the 
rater  which  comes  intx)  the  pool  and  which  we  do  use. 

Some  ]ilans  are  proposed  for  w.ishing  out  this  deposit.  Tliey  might  mitigate  the  evil, 
knt  that  they  would  succeed  sutMcientlv  to  keep  the  wator-power  iu  oiieratiou  at  low 
rater  ia,  I  beliuvo,  subject  to  grave  donbt. 

COST. 

To  build  the  dam  to  the  height  of  3  feet  above  low  water,  of  loose  rock  dumped  in 
lie  river,  (the  cliwipest  construction,)  would  reiiuire,  according  to  my  estimate,  7"),000 
fcibic  yards,  and  cost  lj->2,1,000. 

It  has  been  proposed  to  deepen  the  canal  butween  the  wing-d.im  and  the  shore,  in- 
rease  its  cross-section,  and  thus  avoid  the  evil  of  injuring  or  partially  destroying  the 
rater-power  at  low  water,  as  shown  by  the  calculations  herein,  Bad  to  nae  the  rock 
|)ius  obtiiined  for  building  the  wing-dam. 

This  wonld  be  eflectual,  and  is,  on  a  larger  scale,  substantially  the  same  .ia  the  other 

blan  proposed:  but  to  do  it,  it  wonld  be  necessary  to  coftV-r  and  pump  out  all  of  this 

art  of  the  river.     The  expense  would  be  very  great  and  incompatible  with  the  benefit 

Obtained.     The  increased  deposit,  described  on  the  preceding  page,  would  still  obtain. 

It  is  true  that  the  excavation  would  give  a  smooth  channel  which  might  be  dredge<l, 

^ot  instead  of  having  a  lew«>r  amount  to  dredge  from  a  channel  8,400  ieot  long,  there 

ronid  be  a  larger  amount  to  dredge  from  a  channel  12,.'>00  feet  long. 

To  make  this  channel  at  all  valuable,  that  is,  to  deliver  the  required  4,400  cubic  feet 

er  second  and  increase  materially  the  height  of  water  in  the  ptml,  would  renniro  at 

Tow  water  that  the  excavation  clear  a  channel  4  feet  deep  and  800  feet  wide.    This 

cbiiiiuel  would  require  a  fall  of  .53  feet  and  save  1.07  feet  of  head.     Its  cost  would 

probably  exceed  87.'iO,000. 

If  thfs  plan  of  excavating  is  abandoned  on  account  of  its  cost,  I  should  say  then 

bat  at  low  water  the  wing-dam  would  injure  the  water-power  ;  that  if  provision  is  to 

I  made  to  bring  into  the  pool  the  required  4,400  cubic  feet  (>cr8e<;ond,  then  the  wing- 

ftm  wonld  injure  the  water-power  for  any  stage  of  water  less  than  2i  feet  above  low 

rater ;  that  iu  any  case  it  wouM  multiply  the  dilliculty  and  cost  of  keeping  the  watcr- 

Bwer  in  good  condition  ;  that  it  would  benelit  the  water-power  when  the  stage  of  water 

3  feet  above  low  water  and  the  benetit  is  not  needed,  because  then  it  can  be  obtained 

_  other  inexiiensive  means;  that  at  stages  of  water  between  I  and  3  feet  above  low 

rater,  if  the  arsenal  is  using  little  or  no  water  and  the  Moline  Water-Power  Company 

"is  using  only  about  7f)0  horse-power,  then  that  company  would  get  material  benefit  from 

the  plan  in  increased  head,  provided  that  the  United  States  keeps  the  water-power  in 

order. 

SECOND  PLAX. 

L  The  other  plan  proposed  is  to  excavate  a  channel  from  deep  water  near  the  head  of 
■Le  wing-dam  now  Imiltdown  through  the  pool  until  deep  water  is  reached.  (See  MM' 
Kd  the  map.)  It  is  ]iropoBed  to  make  this  channel  400  feet  wide,  3j  {eat  deep,  about 
fc40O  feet  long,  and  to  uce  a  portion  of  the  rock  obtained  in  extending  the  wing-dam 
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now  built  abont  500  feet  (ahown  on  mnp)  np  gf  renin  ami  out  Into  rlepp  wnter.  Thim 
extension  of  the  wiiig-dnni  would  be  inti>  iiw>p  iviiter  wberu  the  current  ia  rn)>)(l,  Bodj 
sUoald  tnru  a  part  ot  the  curn-nt  into  tho  pout,  and  wonhl  niise  the  water  n  few  iaohwj 
at  this  place.  I  eHtimate  thin  raise  at  .32  toot,  which  wonld  give  u  little  mone  than  3JU 
feet  of  wal«r  In  the  channel  excavated.  I 

Ab  has  boon  stated,  there  in  now  a  deposit  of  mud  and  sand  over  all  the  head  of  tli»l 
pool  which  dams  the  water  ont  of  the  pool.  I'nderlying  this  de|>o«ir  ia  rough,  iinevcaj 
rock,  coinin);  sometimes  near  to  the  surface  of  low  water.  A  channel  cjinnot  be  ArtdtttiM 
thronjfh  it,  hecauso  the  nx'k  interferes.  To  dredjjoont  the  deposit  over  all  the  bi^^^f 
the  pool  would  bu  dittlcnit,  expensive,  and  nearly  ini|>o.sHiblH,  beoause  of  the  udfllH 
rock  bottom.  It  wonld  not  bo  effectual,  becanae  the  deposit  would  soon  return  in  tlfl 
same  objectionable  form.  The  object  of  the  proposed  channel  through  this  mud  n'xU 
rock  is  to  furnish,  first,  a  sndii'ient  water-way  into  the  pool,  and,  aecond,  iin  >fl 

and  economical  nietho<I  of  maintaining  the  water-way.    To  determine  the  ^  /I 

of  this  wat«r-w«y,  the  calculations  for  flow  through  it  give  the  following  thmim^  .         J 

To  discharge  through  it  the  maximum  amount  to  bo  provided  for,  viz,  i,ii»)  ciibifl 
feet  per  second,  would  rofpiire  at  low  water  a  fall  of  .51*  foot.  To  discharge  the  sann 
amount  through  it  with  the  stage  of  water  1  foot  above  low  water  wonld  nM|niru  n  '■ifl 
of  .33  foot;  with  the  stage  of  water  at  2  feet  the  fall  would  be  .16  foot,  or  provticiiUS 
nothing.     This  supposes  the  channel  to  be  clear  of  deposits.  ■ 

Ordinarily  the  maximum  amount  of  water  would  not  be  required.  A  considerable 
deposit  in  this  chanuel  might  then  exist  and  the  capacity  of  the  channel  remain  snittj 
cient.  In  time  of  peace  the  amount  of  water  nsed  by  the  United  States  will  Iw  smalfl 
At  such  times,  for  many  years  to  come,  I  snppose  the  combined  consnmption  of  lw)tB 
the  arsenal  and  the  Moline  Company  wonld  not  exceed  1,750  oabio  feet  periteooiifl 
equivalent  to  1,110  horse-power.  ■ 

To  discharge  this  amonut  through  the  channel,  having  in  it  a  deposit  U  feet  deep  afl 
extreme  low  water,  would  require  u  fall  of  .-IH  foot.  With  the  stage  of  water  at  1  fooH 
the  reqnired  fall  would  be  .12  foot.  With  the  stage  of  water  at  i  feet,  the  requiretl  faH 
Tfonid  be  .045  foot,  or  practically  nothing.  ■ 

Therefore,  in  time  of  war,  or  if  at  any  time  the  arsenal  required  a  large  amnaiit  <M 
power,  the  channel  would  have  to  be  kept  clear.  At  other  times  a  considerable  deposfl 
oonld  be  allowed  to  .accumulate  and  the  water-way  still  sulHcient.  It  would  be  bettM 
if  the  depth  could  be  lucruasod  to  4  feet;  hut  the  additional  depth  wonld  cost  abool 
t40,(H)0.  ^ 

2d.  The  channel  ia  also  to  afford  an  effectual  and  economical  methoil  of  »i<""''i">-«jj 
ft  water-way.     If  the  use  of  the  dredge  cannot  tie  avoidetl,  then  the  channel  -1 

mil  that  the  deposit  be  allowed  to  go  on  till  it  is  deep,  and  the  dredge  can  III 

Booop  and  work  ecimomically.  It  would  oootlne  the  dredging  to  a  narrow  ohiuiuufl 
and  give  a  smooth  bottom  to  dredge  over.  Moreover,  I  hope  it  may  prevent  the  noocM 
sity  for  dredging,  or,  at  any  rate,  reduce  very  much  it»  amount  ami  expense.  ^t 

I  have  provided  in  the  lower  dam  four  large  sluice  or  wash  gates,  which  cfto  III 
opened  aaaiust  any  pressure  of  water.  The  other  gates  can  he  opened  iiir-,,,.vt  ti,S 
pressuro  of  low  water,     Hy  opening  all  the  gates  not  in  n«e,  in  both  dam-  .-,1 

rapid  current  would  be  drawn  dowu  through  the  proposed  channel.    Then,  I'  il 

op  the  mud  and  sand  iu  the  channel  by  mechanical  means,  it  is  probable  lliitl  ll4| 
deposit  might  be  washed  ont  and  its  accumulation  controlled  iu  this  way  without  inaofl 
expense.  This  could  be  done  from  .Saturday  to  Monday,  when  the  wator-powcr  ia  oofl 
used.  ■ 

COST.  I 

My  estimate  of  the  coet  of  excavating  this  channel  is  ns  follows :  ■ 

600  yards  of  noffer-dam,  at  .f7  per  yard ,...  94,2fl 

1,100  yards  of  mud  culler,  at  $1  per  yard Itlfl 

T'umping  out  waller 3^| 

Kxcavuting  .'tn.UlMi  cuhin  yards  of  mud  and  sand,  at  30  cents  per  yard....,,..  I7,4fl 

Excavating  ri-j,(mu  cubic  yards  of  rock,  at  $-i..'iU  per  yard UtU.ufl 

Removing  cullers l.tifl 

Tramways,  scows,  and  other  expeusiss . .. , . 3,  OS 

Total 1^7.39 

It  is  proposed  to  apply  to  this  work  whatever  appropriation  C'DiigrPSs  makes  for  tUfl 
object,  and  to  prosecute  the  work  as  indicated  as  fast  as  appropriations  lor  il  rau  ifl 
obtained.  A  less  amount  tliuD  that  asked  for  could  not  be  applied  to  uoonomicall;^  fl 
the  whole  amount.  ^| 

I  believe  it  wunld  be  nnwise,  and  not  economical,  for  the  Govcrnmrni     ^  <M 

exp«uded  so  much  muuey  and  built  no  greal  u  wutor-p<)H-er.  to  leave  it  .■ 

is  also  clear  that  the  acts  of  Congrem  on  this  siil^ect,  and  thu  contracts  m.xi.  ^'>  i. .,  i  lJ 
Moline  company,  require  that  the  work  shall  be  done.  ^t 
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npnrlTig  this  Becond  plan  with  the  first  one  projKwed,  I  think  it  is  clear — 
iRt.  That  it  is  more  cconumical  thou  the  finst  plan,  provided  the  firat  plan  be  made 
Tectivo. 

'M.  Tliat  the  second  plan  will  be  effective  at  low  water,  the  only  time  when  it  i« 
leeded,and  that  at  any  reasonable  cost  the  liratplan  cannot  be  made  snfficiontly  effeot- 
re  to  cive  at  low  water  the  njaximuui  anionut  of  water  rcqnirod. 
3<1.  Tliat  the  serond  pi  n  admits  of  satisfactory  and  ocouumical  metho<1s  of  remov- 
Bg  the  de|H>sitg  that  will  always  occur;  and  that  the  tirst  plan  would  increase  these  de- 
Dsits,  and  would  furnish  no  satisfactory  or  economical  method  of  getting  rid  of  them. 
^  4th.  If  the  first  plan  were  carried  out,  it  seems  to  admit  of  no  future  increase  of  the 
rater-power,  except  by  diyj^injj  out,  thruu);h  rock,  the  channel  '-H  miles  lonjf,  between 
Be  proposed  wing-dam  and  the  Illinois  shore;  a  work  so  expeuuive  that  I  doubt  if  it 
ronld  ever  be  undertaken. 
If  the  second  plan  is  carried  out,  and  at  any  future  time  (50  years  hence)  the  wants 
*  the  arsenal  and  manufacturers  in  this  region  demand  it,  certaiuly  the  water-power 
tn  be  increased,  at  a  reasonable  cost,  by  deepening  the  channel. 

In  the  calculations  (or  Jlow  iu  the  channel  between  the  proposed  wing-dam  ond  the 
'Jinois  shore,  (first  i>lan,)  the  cross-section  of  available  clianuel  was  taken,  for  low  water, 
',  980  square  feet.  If  this  cross-section  is  correct,  then  the  results  ol>tuined  iu  theoal- 
llations  for  flow  are  very  nearly  correct.  It  may  bo  claimed  that  this  cross-section  is 
>  small.  Certainly  if  a  larger  cross-section  is  the  tnie  one,  it  would  give  better  results, 
it,  discarding  all  calculations,  this  much  is  true  :  The  discharge  of  the  Mississippi  at 
J8  iKiint  at  low  water  has  been  carefully  measured  and  calculated,  and  is  not  more 
inn  17,000  cubic  feet  per  second.  Not  more  than  one-tenth  of  this  flow  is  iu  the  part 
"  the  river  under  consideration,  at  extreme  low  w.iter.  To  partition  oil'  this  part  of 
lie  river  from  the  rest  couUI  not  iu  any  way  increase  its  flow.  Leave  the  slope  of  the 
gtfaoe  the  same  that  it  is  now,  aud  the  discharge  is  1,700  cubic  feet  per  second,  equiv- 
Jent  to  about  1,100  horse-power. 
The  water  in  the  pool  cannot  be  raised  without  diminishing  the  slope  or  fall  of  the 
liannel  above.  To  diminish  this,  means  diminish  the  llow  and  diminish  the  borse- 
Bwer.  Building  the  wing-dam  would  then  conline  us  to  1,100  horse-power  as  a  maxi- 
Bum.  It  would  dam  us  olV  from  getting  any  more,  and  to  get  this  an  opening  would 
ive  to  be  cut  down  through  the  rock  and  deposits  now  at  the  head  of  the  pool. 
If,  however,  the  water-jiower  is  to  bo  reduced  to,  say,  1,000  horse-power,  and  becon- 
trnct«d  for  the  present  needs  of  the  Moline  company  only,  then  the  slope  iu  the  ohan- 
iel  above  can  be  diminished;  the  surface  of  water  in  the  pool  will  bo  raised,  and  the 
nail  increa.se  of  head  at  the  water-j)Ower  dam,  so  much  desired,  will  be  gained.  But 
Ihfi  deposit  will  at  once  commence,  and,  unless  cleaned  out,  will  sooner  or  later  reduce 
the  power  at  low  water  to  0. 
^^^  I  regret  the  length  of  this  paper,  but  the  suViject  could  not  be  very  well  explained  in 
^^■eaa  space.  As  it  is,  much  h.is  been  left  out  that  is  pertinent  to  the  subject.  The  mat- 
^^wr  could  be  explained  verbally  much  better  while  using  the  maps  and  drawings. 
^^B         Very  respectfully,  your  oluxlieut  servant, 

^m  D.  W.  FLAGLER, 

^^M  Major  of  Ordnance,  Bel.  Lieut.  Col.,  U.  S.  A.,  Commanding. 

^H  To  the  ClIIKir  OK  ORDXAN'CK, 

^H  Unittd  States  Army,  If'ashington. 

^V  No  appropriation  for  tbe  work  recoraiuended  ia  the  foregoing  report 
aud  the  indorsements  thereon  was  made  by  Congress  before  the  close  of 
its  session  that  year,  and  as  the  matter  was  still  before  Congress,  and 
tbe  necessity  for  the  work  still  continued  and  was  more  urgent,  iu  my 
annual  estimate  for  funds  required  for  the  arsenal  for  the  fiscal  year 
ending  June  30,  1878,  I  made  the  following  remark: 

No  estimate  is  made  for  completing  the  water-power,  and  this  is  left  for  such  action 
I  the  Chief  of  Ordnance  may  deem  best.     I  believe  that  wisdom  and  policy  require 

bat  the  work  shonld  be  done  without  delay.     The  whole  matter  is  discussed  and  the 

Btimate  for  the  work  (81-'>7,:i.''>0)  is  given  in  my  communicatiou  to  the  Chief  of  Onl- 

mce,  dated  February  4,  li:f76. 

The  work  can  he  done  more  economically  by  doing  all  of  it  in  one  year,  ns  otherwise 

offer-dams  would  have  to  be  taken  ont  and  pnt  in,  pumping  done,  aud  some  other  ex- 

enses  incurred  each  time  the  work  is  renewed. 

In  his  annual  report  to  the  Secretary  of  War  for  the  fiscal  year  end- 
ing June  30,  1S76,  the  Chief  of  Ordnance,  Brig.  Gen.  S.  V.  Ben6t,  made 
tbe  following  remarks  aud  recommcndutiou  respecting  this  estimate  aud 
the  matter  involved : 
23  CRD 
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W^TXK-PDWKE  AT  BQCS  tSL4»D  ASSKtAI. 


On  tli0 17ih  ot  Febniaiy  last  I  had  tbe  hoDor  of  submitting  to  tbe  Ron.  Secretary  of 
Was  mf  nport  on  tbe  oacetsity  for  a  special  sppropriation  of  1157,330  for  completiug 
ihcdAWMBMht  of  ttie  water-po^er,  iDiilosing  a  report  thereon  from  the  comiuoiidlne 
'offlecr  of  tho  ^otk  lelftnd  acaetia].  These  reports  were  approved  hj  tho  Secretary  of 
War  MBd  intnamJtted  to  tbe  Hoose  of  Represetitntives  on  tbe  19tb  of  Febmaiy,  197& 
TIliltteailliBeltlded  in  the  estimates  from  this  ofBce  for  tbe  year  ISIS,  arid  the  □ece3> 
vttj  Mtt  mmilety  for  ati  appropriation  are  fullj  set  forth  in  tbe  papers  herewith  Bn1>-_ 
Illinad4  Thu  spprvpriatton  is  required  to  carry  out  the  agreein  onts  entered  into  by  t] 
fVl(llVrt»llw  of  War  nadei  tbe  joint  resolution  of  Conf^ress  of  March  3,  1367,  and  the: 
Isaodoabt  thai  tbe  interests  of  private  parties  require  speedy  action  on  the  part 
tbo  United  States.  Tbe  vrork  can  be  done  more  econoniiciiUy  if  the  whole  amor 
1  ftir  be  appiopriatod,  aad  tbla  is  earnestly  recommended.  « 


•< 
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June  30, 1875,  and  June  30, 187C,)  in  describing  tbe  foundations 
F.    Ic  is  very  tougb,  indurated  nearly  to  the  hardness  of  slate,  impel 
ous  to  water,  and  homogeneous  throughout.    I  have  not  found  the ' 
torn  of  the  deposit,  though  I  have  made  excavations  14  feet  deep  i 
It  furnishes  good  foundations,  but  it  would  have  been  more  satisfad 
if  good  rock  could  have  been  obtained. 

Before  deciding  to  build  on  the  clay,  I  excavated  and  examined  i 
a  dei)th  of  14  feet  along  the  south  line  of  the  east  wing,  and  also 
it  to  <let<>rmine  the  amount,  if  any,  of  settlement  that  might  be  ani 
pated  if  walls  were  built  on  it.     These  tests  gave  excellent  results, 
the  exi)erieuce  with  Shop  F  has  shown  that  the  foundations  are 
and  satisfactory.    Where  this  material  was  built  on,  it  was  excavai 
feet  wide  and  to  a  depth  of  from  3  to  C  feet,  tbe  depth  varying  in  oi 
that  a  good,  level  foundation-bed  might  be  obtained,  and  then  thi 
cavatiou  was  Oiled,  or  partly  filled,  and  thoroughly  rammed,  with  a 
fully  compounded  concrete.     It  is  believed  that  this  will  thoron 
protect  the  founilations  from  any  injurious  action  of  water.     Bui 
])rotect  the  foundations  still  further  in  this  respect,  I  have  paekou 
excavated  clay  against  the  masonry  foundation-walls,  above  the  conq 
walls,  (still  below  the  level  of  the  basement  tloor  of  the  shop,)  an< 
this  have  buried  loo.se  rock,  which  furnishes  an  underground  drair 
leading  into  the  low  grounds  south  of  the  shop.     This  drainage  will 
preserve  the  basement  paved  floors  from  moisture. 

After  excavating  the  indurated  clay,  and  before  building  on 
made  borings  from  10  to  20  feet,  at  intervals  generally  of  .10 
to  ascertain  the  character  of  the  strata  below.    If  rock  was  obtai 
the  excavations  were  continued  and  the  foundations  were  laid  ia 
rock.    A  record  of  the  borings,  and  of  materials  fouud  or  strata  pal 
through,  is  preserved. 

On  the  concrete  walls  (8  feet  wide)  described  above,  a  rubble  wa 
l>uilt,  with  sntHcient  batter  to  reduce  the  thickness  of  the  walls  to  4| 
9  inches  under  the  footing-stones.  Tlie  footing  stones  are  of  sa 
selected  Joliet  limestone,  12  inches  thick,  4  feet  I  inches  wide,  an 
var.ving  lengths,  not  less  than  4  feet.  Their  surface  is  flush  with 
surface  of  the  ba.sement  floor,  and  on  them  is  built  the  walls  of  the  a] 
3  feet  9  inches  thick  for  the  basement  story.  The  same  constructioi 
that  described  above  was  pursued  in  building  the  foumlations  of 
piers.  When  they  are  built  in  the  indurated  slaty  clay  described  a! 
u  boring  was  first  made  in  each,  then  a  bed  of  concrete  8  feet  sqi 
was  ])Ut  in  and  a  rubble  masonry  wall  built  on  the  concrete,  with  a 
ter  reducing  it  to  4  feet  0  inches  square  under  the  footing-stones 
latter  are  4  feet  4  inches  square,  and  on  them  the  piers  will  be  boil 

The  maximum  weight  that  wouhl  be  placed  on  these  piers,  if  all! 
floors  of  the  building  were  loaded  to  their  full  strength,  is  125  tons,  | 
tons  per  square  foot  of  foundation  area.    It  is  not  probable  that 
will  ever  be  loaded  with  two  thirds  of  the  above  weight. 

In  the  t€st8  of  the  clay  it  was  loaded  with  9  tons  per  squan 
three  difierent  places,  and,  at  the  expiration  of  56  hours,  uo 
settling  could  be  observed. 

Drawings  marked  "I) "and  "K,"  transmitted  herewith,  give  thc«' 
ofconstrnctiouof  the  foundation-walls,  and  also  thestratapasseil  th 
in  making  excavations. 

A  considerable  saving  in  cost  of  excavation  for  fuandatioffl 
oflected  on  this  building  over  that  incnrred  for  the  same  worH 
other  shops.  fl 

Justcnd  of  shoveling  up  the  material  from  stage  to  stage,  as  ll 


REPORT  OF  THE  CHIKF  OF  ORDNANCE. 


357 


Be  heretofore,  the  derrick-tracks  were  laid  and  the  crane-derricks  set 
p,  which  will  be  used  hereafter  iu  biiildiog  the  basement-walU,  and 
"ih  these,  using  horse-power,  the  material  was  hoisted  out  of  the  deep 
kcavations  with  dump-buckets  and  dumped  on  wagons;  two  bucket 
"lis  making  one  wagon-load.  I  estimateil  the  saving  of  cost  in  reraov- 
material  ellected  by  tliis  arrangement  to  be  not  less  than  50  per 
It.  The  derricks  also  furnished  an  economical  means  of  putting  the 
Bcrete  and  masonry  walls  in  the  deep  excavations. 
All  the  footing  stones  required  for  the  building  were  purchased  during 
the  year,  and  were  set  rs  far  as  the  foundations  were  completed ;  3.'3(j,-,5''J\j 
cabic  yards  of  dimension-stone  were  also  purchased,  and  a  portion  of  it 
cat)  and  the  area  wall  along  the  north  front  of  the  building  was  built. 

r.xnn  and  preservation  of  buildinos,  improvement  of  grounds, 

KOAD8,  £T0. 

I  Tiie  work  which  has  been  done  under  this  head  during  the  >  ear  is 
principally  the  following:  liepairs  and  painting  of  permanent  buildings 
and  repairs  of  roads;  repairs  of  water-power  gales,  and  some  small  re- 
pairs of  water-i)ower;  prosecution  of  construction  of  avenues,  gutters, 
and  laying  stone  walks;  the  grading  of  the  grounds  along  the  site  of 
the  old  railroad-track  across  the  island;  the  constructiou  of  a  gun-yarJ, 
and  the  planting  of  trees. 

The  principal  work  done  on  avenues  and  streets  was  on  Main  avenue. 
A  portion  of  this  avenue  has  been  graveled,  and  trees  planted  along 
uearly  a  half  mile  of  it ;  a  considerable  amount  of  work  has  been  done 
in  grading,  dressing  with  loam,  and  sodding  the  slopes  of  the  cuts  and 
emiiankments  along  its  sides;  a  pave<l  stone  gutter  one  mile  long  has 
been  built  along  the  entire  north  side  of  the  avenue,  from  West  avenue 
,to  the  entrance  gates,  and  thence  along  the  east  side  of  Kock  Island 

K?enue  to  Rock  Island  wagon-bridge  causeway,  (see  map  transmitted 
irewith,)  also  5,200  linear  feet  of  flagstone  walk,  4  feet  wide,  has  been 
Id  along  this  avenue  and  Rock  Island  avenue.  This,  with  about  900 
feet  built  in  the  preceding  year,  makes  a  complete  stone  walk  along 
Main  avenue  from  West  avenue  to  the  entrance  to  the  bridge  to  Daven- 
port, and  from  the  intersection  of  Rock  Island  avenue  with  Main  avenue 
to  the  causeway  of  the  Rock  Island  wagon-bridge. 

Along  the  site  of  the  old  Chicago,  Rock  Island  and  Pacific  Railroad 
truck,  south  of  Main  avenue,  was  some  ui»even  grouud,  consisting  of 
the  embankments  of  two  old  disused  railroad-switches;  some  disused 
roads,  remnants  of  the  embankment  of  the  old  Chicago,  Rock  Island  and 
Pacittc  Railroad;  j)its  containing  standing  water,  from  which  the  earth 
for  the  embankments  ha<l  been  taken,  and  mounds  of  material  taken  from 
the  river  by  the  railroad  company  iu  removing  their  embankment.  The 
whole  place  was  overgrown  with  weeds  and  underbrush  ;  was  very  un- 
sightly and  unhealthy.  These  embankments  have  been  removed,  the 
pits  and  swamps  and  some  old  quarries  filled  ui);  the  surface  dressed 
with  loam  and  preiiared  for  grass,  and  some  roads  and  drives  laitl  out 
through  it.  In  grading  this  ground  5,155  cubic  yards  of  earth  was 
moved. 

Prior  to  the  last  fiscal  year  no  permanent  gun-skidding  had  been  built 
at  this  arsenal.  The  411  lield  and  siege  guns  on  hand  were  on  wooden 
skidding  which  had  rotted,  and  the  receipt  of  955  more  guns  from  the 
Saint  Louis  arsenal  last  winter  made  it  necessary  that  gun-skidding 
juld  be  provi<led. 

[A  site  for  a  gun-yard  was  selected  near  the  center  of  the  islatul,  a.wvV 
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an  area  of  202  feet  by  1T5  foot  clcareil  away  evenly,  graded  aud  sodded.l 
On  this  liavo  been  constructed  nine  lines  of  permanent  gun-skiddiug,j 
each  L'Ofl  feet  lou^.  The  rails  are  6\  inches  cast-iron  deck-beams  rest-] 
iup  on  cut-stone  piers.     The  rails  were  CJist  in  the  arsenal  foundry. 

Detail  druwiiigs  and  descriptions  with  details  of  cost  of  this  skidding 
were  sent  to  the  Ordnance  Offline  with  my  letter  of  December  22,  1876,1 
and  1  respectfully  ask  that  tlie  drawing  may  be  filed  with  this  report. 

Kows  of  trees  were  plauteil  around  the  gun-yard,  a  permanent  shot 
bed,  to  extend  around  the  entire  yard,  was  nearly  completed  during  thflj 
year,  and  a  chain  fence  to  inclose  it  was  commeuced.     When  complete 
the  gun-yard  will  add  much  to  the  appearance  of  the  grounds,  and  th< 
skidding  that  has  been  constructed  will  probably  supply  all  the  fntur 
wants  of  the  arsenal  in  this  respect.     A  drawing  of  the  guii-jar 
marked  F,  is  transmitted  herewith. 

The  total  number  of  shade-trees  planted  during  the-  year  is 
These  were  nearly  all  planted  along  Main  avenue  and  abont  the  shop 

BOOK  ISLAND  BlltDGK. 


The  diHiuulties  encountered  during  the  year  in  maintaining  profi 
order  and  government  on  the  bridges  in  connection  with  their  use  bj 
the  public  have  been  similar  to  those  reported  in  previous  anuna' 
re]>orts. 

The  Davenport  and  Northwestern  llaihoad  Company  have  laid  theii^ 
track  and  are  now  running  trains  across  the  Da ven|Kirt  approach  to  th^ 
bridge.    The  pa)>ers  giving  an  account  of  this  case  were  sent  to  tb 
Ordnance  OlBce  October  2tj,  1876. 

f'ollowiug  is  au  abstract  of  the  records  kept  at  the  bridge  during  tb^ 
year : 

Passing  north. 

Engines  with  trains   3, 778 

Engines  without  trains 126 

Total  engines -5, 00| 

Passenger-cars <>,  4l3 

Freight-cars C2,  ]2l 

Foot-passengers 1 89, 4"f 

Teams 12«,  03ll 

Steamboats BXJt\ 

Barges 271 

Passing  south. 

Engines  with  trains 3, 662 

Engines  witboat  trains 237 

Total  engines 3, ! 

Passenger-cars . .   .       .",13 

Freight-cars .... 

Foot  passengers ''■■-.'• 

Teams ,--,-, 12C,51j 

Steamboats 

Barges 

Kafts 
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MOLINE  BBIDaE. 

The  Moline  bridge  has  been  thoroagbly  painted  with  two  coats  of 
lead  paint  daring  the  year. 

OBDNANCE  AND  ORDNANCE  STORES.  . 

The  receipt  of  the  large  amoant  of  stores  shipped  from  the  Saint 
Loois  arsenal  to  this  arsenal,  all  of  which  has  been  thoroughly  over- 
liaaled,  assorted,  and  stored,  and  the  anusnally  large  issaes  to  the  Army, 
43aa8ed  by  Indian  troubles  involving  a  great  deal  of  cleaning  and  repair- 
Ibk  to  make  stores  fit  for  issue,  has  involved  a  large  amoant  of  work 

cinder  the  above  head. 

•  •••••• 

Eespectfully  submitted. 

D.  W.  FLAGLEB, 
Major  of  Ordnance,  Bvt.  Lieut.  Col.,  U.  8.  A.,  Commanding. 

Bock  Island  Arsenal,  Illinois, 

August  4,  1877. 
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tlieir  eutrauce  into  the  copper.  It  wns  found  tbat  a  No.  15  threa<l  al 
lowed  tbe  jjroove  to  be  of  tbe  deptb  required,  aud  still  left  the  edge 
strong  enough  to  meet  considerable  pressure  when  its  cross-section  was 
regulated  to  resist  by  its  bracing  form  tbo  outward  pushing  of  tbe  cop- 
per. This  thread  was  accordingly  adopted  for  cutters,  which  are  ol 
uniform  diameter  throughout.* 

For  the  special  purpose  for  which  they  were  designed  the  housings 
were  modified  as  shown  herewith. 

The  rearmost  piece  of  the  housing  has  a  dovetail-cut  made  in  it 
receive  a  correspondinglj'-shaped  tenon  on  the  forward  end  of  bolt  B, 
Fig.  11. 

On  the  rear  end  of  this  bolt  a  plus  screw  thread  is  cut.  The  breech 
of  the  gun  being  bored  out  to  the  proper  depth  from  the  rear,  and  coun 
ter-bored  and  tapped,  the  housing  is  to  be  slipped  on  to  the  tenon  of  the 
bolt.  This  is  then  inserted  and  screwed  home  by  means  of  the  handle 
in  rear.  When  in  position  the  face  of  the  housing  lies  about  1  inch  froro 
the  bottom  of  the  bore  of  the  gun.  A  copper  washer  between  the  face  of 
the  housing  and  tbe  bottom  of  the  couuter-bore  prevents  the  escape  of  ga 
Similar  washers  in  the  housing  replace  the  rubber  ones  befoi-e  usee 
This  housing  is  also  available  as  an  internal-pressure  gauge.  The  dove- 
tail in  the  breech-screw  iu  this  case  holds  a  clamp  (Fig.  12)  intended  to 
prevent  the  loss  of  the  plunger,  which,  without  this  precaution,  is  some' 
times  jarred  out  iu  the  discharge.  A  wire  placed  as  shown  (Fig.  23|' 
had  jtroved  iusulBcieut  for  the  purpose. 

This  is  the  iustrument  used  iu  the  competitive  experiments,  an  ac- 
count of  which  is  given  herewith. 

When  the  guu  is  fitted  with  the  usual  external  Ilodman  honsin^irs, 
this  gauge  may  be  used  with  it  bj'  placing  on  the  onter  extremity  of  th< 
Itodman  piston  a  shallow  cup  to  hold  it,  and  by  bringing  down  th 
bearing  sci«w  upon  the  end  of  the  small  piston,  as  shown  herewith,  (Fi)^. 
13.)    This  arrangement  allows  it  to  be  substituted  for  the  Itodman  cut- 
tor,  in  comparative  experiments,  in  exactly  the  same  position  as  the  lat- 
ter.   A  vaiiation  of  this  plan  was  tried  in  which  the  spiral  cutter  an 
the  copper  were  slipped  into  the  bore  of  the  Rodmau  housing.     It  w 
tried  singly  and  in  combination  with  the  Bodman  cutter,  but  in  neitl 
case  was  found  to  work  well. 

The  large  pressure-gauge  prepared  for  Fort  Monroe  arsenal  is  esaea 
tially  on  the  same  plan  as  that  last  described. 

In  ortler  to  increase  the  size  of  the  copper  without  correspondingly 
augmenting  the  area  exposed  to  the  blast,  the  piston  is  made  iu  ih 
form  shown  in  Fig.  14.  The  size  of  the  portion  in  which  the  spiral  ii 
cut  not  being  limited,  as  in  the  former  case,  the  thread  can  be  much 
coarser,  and,  on  account  of  its  greater  strength,  can  bo  divided  radially 
into  tenths. 

THB  PBOTEACTOa. 

In  the  first  plungers  made  the  spiral  was  divided  into  eighths  by 
notches  cut  with  an  index  milling-machine.  As  the  cutter  descended 
into  the  copper  these  notches  left  corresponding  ribs  in  the  spiral  cut, 
by  counting  which  its  extent  could  be  estimated.  It  was  fouud  in  (lun 
tice  that  these  notches  would  afford  initial  points  for  fractures  to  oc<  i: . 
and  their  use  was  disooutiuued  except  for  tbe  very  large  gauges  luadu 
for  Fort  Monroe. 

To  provide  a  more  exact  means  for  measuring  this  cut  the  protractor 

*Tbo  extreaio  tuiiglb  of  tliia  thread  in  1".15,  equal  to  that  uf  a  RoUmati  cutter  of 
ordinary  hIzh. 


I 
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^^H^^psifjucd.  It  consistft  of  tbecircnlur  brass  plHte  A,  the  pdge  of 
which  is  dividevl  into  dcgreos  of  circular  arc,  and  in  tiie  center  of  which 
is  a  hole  just  larpe  enongh  to  receive  the  copper  disk.  There  is  also  tiie 
diametrical  arm  B,  so  formed  a.s  to  embrace  the  edge  of  the  plate  freely 
by  means  of  an  under  cut  lip  at  each  end.  iJeneuth  the  hole  in  the 
plate  is  a  button  to  keep  the  disk  from  falling  out. 

To  use  the  protractor  the  arm  is  set  at  0°,  the  disk  is  then  set  by 
liaud  from  beneath  the  plnt^*,  so  that  the  large  end  of  the  cut  shall  be 
just  concealed  beneath  the  edge  of  the  arm.  The  arm  ia  then  swung  to 
the  other  end  of  the  cut.aud  the  reading  taken. 

DESCIIIPTION  OF  THE  CUTTERS  USED  IN  THE  SPIRAL  PEKSSURE-OAUGE. 

Ifo.  1.  A  No.  26  thread  on  a  cone  0".08  long,  diameter  =  0"".357.  The 
edge  of  the  cutter  notched  radially  into  eighths;  length  of  t<jtal  edge  = 
2".6, 

"So.  2.  A  No.  15  thread  on  a  cone,  as  in  No.  1,  the  edge  notched  in 
tenths;  broke  at  4,500  pounds  pressure. 

No.  3.  Like  No.  2  ;  broke  at  5,000  pounds,  thrice  repeated. 

No.  4.  Same  as  No.  2;  broke  at  5,000  pounds. 

No.  5.  Same  as  No.  2,  but  without  notches;  dependence  being  had  on 
the  protractor  for  measuring  the  extent  of  the  cut.     Lost.* 

It  was  found  that  the  little  notches  cnt  in  the  edges  of  the  spiral 
served,  however  slight  they  might  be,  to  determine  points  for  the  frac- 
inre  whenever  it  occurrofl.  They  were  consequently  left  out  iu  all  the 
small  cutters  after  No.  4. 

No.  6.  A  No.  (J  thread  on  the  same  cone  heretofore  used — no  notches. 
This  was  designed  to  give  one  turn  only  in  the  size  of  the  piston,  and 
llius  to  avoid  the  swaging  of  the  copper  between  the  concentric  spirals. 

No.  7.  Same  as  No.  C,  except,  having  been  made  from  a  smaller  forg- 
ing, the  scroll  was  not  as  perfect  as  in  No.  6. 

Nos.  8  and  10,  (Pig.  18.)  No.  10  thread  on  a  cone  0".l  long  and  0",75 
diameter.  These  cutters  were  so  large  that  it  was  thought  they  would 
stand  notching;  they  were  consequently  marked  off  in  tenths.t 

Nos.  9  and  11,  (Fig.  19.)  6.8  thread.  Other  particulars  as  in  Nos. 
8  and  10.  No.  11  was  left  largo  before  hardening.  No.  9  broke,  as  did 
No.  8,  both  being  made  at  the  same  time. 

Nos.  12  and  13.  No.  15  thread.  Cone,  &c.,  as  in  No.  5.  These  were 
uuide  from  "Crescent"  special  steel.     (Ely  &  Williams,  Philadelphia.) 

In  the  course  of  my  experiments  I  hiive  also  used  the  Rodman  exter- 
nal and  internal  housings,  as  de.scribed  in  General  Rodman's  report 
above  refen'ed  to;  also,  an  exterual  housing  on  his  plan  for  use  with 
the  inuskot-barrel,  (Fig.  21,)  an<l  a  crusher-gauge  on  the  English  plan, 
(Fig.  22,)  kindly  lent  me  by  Colonel  Laidley,  Ordnance  Department. 
The  Rodman  external  housing  for  the  musket  (Fig.  11)  is  screwed  on 
a  0".5O  caliber  musket-barrel,  iu  whicit  a  rim-fira  cartridge  with  a  per- 
forated head  can  be  exploded  by  a  Uring  pin  passing  obliquely  through 
the  housing. 

*  N(M.  3, 3,-1, 5,  were  out  wiMi  a  tool  ujukiiii;  tli^oiitBido  Biirface  of  tlie  eUge  more  or  less 
straight,  as  shown  in  tliosomowljat  exuggeiatcxl  sketch  lierewith,  (Fij;.  15.)  The  tend- 
ency of  tbLs  form  v.is  to  allow  the  lluw  of  copper  to  t'orue  the  teeth  outward  audor 
bravy  prcHHuriiM,  and  thuB  to  break  them  oft',  (Vig.  Hi.)  In  subsequent  cutters  this  baa 
been  corrected  by  niakni);  the  teeth  of  the  chosiog-tool  more  brooiDj;  on  the  ontsidOi 
(Fie.  17.) 

t  No.  8  having  boeu  hardened  at  about  tbo  finished  S'ze,  a  piece  chipped  olTfroin  one 
of  the  outer  npirals;  not  enough,  however,  to  impair  its  eRicieuoy  for  ordinary  work. 
No.  IU  was  left  largo  before  hatilcniii);. 
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THE  OEUSHEE-GAUGE— Fig.   22. 

This  consists  of  a  gaacbeck,  A ;  a  plauger,  6  ;  an  annealed  copper 
cylinder,  C;  the  body  D;  the  bottom  screw  E,  between  which  and  the 
body  is  a  copper  washer,  F.  The  copper  cylinder  is  kept  central  by 
being  loosely  wrapped  with  a  soft  string  of  some  kind,  such  as  the  rav- 
eling of  flannel,  &c. 

The  body  is  notched,  as  represented,  for  a  crntch- wrench.  This  gange 
may  be  used  externally  in  the  manner  described  for  the  spiral  gauge. 
(See  page  415.) 

EXPEEIMENTS. 

The  following  firings  were  executed  for  the  sake  of  comparing  the 
three  systems  under  conditions  as  nearly  alike  as  possible.  For  this 
purpose  a  S"  rifle  was  used,  that  being  the  only  disposable  gun  at  this 
post.  This  gun  was  tapped  to  receive  two  external  hoasiugs,  in  the 
same  plane  of  cross-section  through  the  seat  of  the  charge.  The  charge 
was  uniformly  1  pound  Hazard's  moitarpowder,  with  a  cast-irou  slug 
having  an  ogival  point,  and  weighing  from  10  pounds  to  lOJ  pounds. 
The  windage  was  ^  the  caliber,  or  =  0".075. 

For  convenience  of  reference,  where  so  many  cutters  were  used,  they 
are  referred  to  as  follows : 

NOMENCLATUBB. 

Rodman. 

Externally — regular  cannou-cutter  with  disks  ma<le at  Springfield.  A 

musket  cutter,  with  same  disks  as  A B 

Fort  Monroe  cutter  belonging  to  internal-pressure 
gauge  from  that  post,  with  the  copper  disks  be- 
longing to  it C 

Internally — Same,  with  its  own  disks . .  D 

tSpiral. 

Externally — cutter  No.  4  in  housing  No.  1 E 

cutter  No.  5  in  housing  No.  2 F 

cutter  No.  G  in  housing  No.  2 G 

Internally —  cutter  No.  10,  (large) H 

cutter  No.  1 1,  (large) I 

cutter  No.  4  iu  housing  No.  1 J 

cutter  No.  5  in  housing  No.  2 K 

cutter  No.  (J  in  housing  No.  1  or  No.  2 L 

Crusher. 

Externally  • . , M 

Internally N 

Although  the  following  programme  could  not  be  fully  carried  oat,  it 
is  still  inserted,  as  it  gives  a  general  idea  of  the  object  of  the  experi- 
ments: 

PROGKAiniE. 

I. 


s? 


Ganges.  Ilemarks. 


1  A,  B.  I>,  K.     Coinparing  tho  tlirpe  Kodraans  with  oach  other,  intrudticiuf;  the  crusher  as  a  con- 

2  Same.         .      uocting  link  with  the  utxt  experiment. 

3  Same.         I 
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As  Id  I,  subatitatlDg  the  iplnl  gaoges  for  the  Bodman. 


III. 


Same. 
Same. 


CompartDg  the  two  Tariettee  of  Interoal  spiral  gaagea  with  each  other,  with  tbo 
exterDalapiral  aad  with  the  external  Kodman,  at  the  same  Are— crusher  as  before. 


IV. 


C,M,I,J,L. 
Same. 
Same. 


Comparing  the  Fort  Uonroe  eatter  and  the  crusher,  externally  nsed,  with  their 
previous  readings  within  the  gon ;  also,  the  coarse  spirals  with  the  finer  ones. 
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10 


Gaug?. 


A 
B 
D 
N 
A 
B 
D 
N 
A 
B 
D 

F 
H 

N 
£ 
V 
H 
N 
E 
F 
H 
N 
A 
£ 
H 
K 

A 


Roilmiia  external 

HodtDan  external , . . 

Rodman  Intcrual,  Fort  Mtniroe. 

Crnebcr  iDtornsL 

Kulman  i^xt«rua] 

Rod  Elian  external ....^«. 

Rodman  Incumal,  Furt  Monroe. 

Cru^bpr  Internal. 

Kiidmnn  esTcnml 

Koilmim  oxtrriaai . 

n<Hbnmi  Liiti^rnnt,  Fort  If  on  rot). 

Crn*b(ir  Lnt«mAL 

Spiral  ti^tern^l ^.. ..... 

Spiral  e:iteTual >.. »... 

Spiral  Intemul..., „......., 

Critiibt^r  internal 

Spiral  Biterual. ....... ......... 

Spiriil  eiLer^al..., I....... 

Spiral  intf'rnal 

Crnshcsr  {iiternid..... 

8piralexteroul.. 

Spinil  «xLornai 

Spiral  internal.... 

Crunher  intt^rnaj....*. ,,,...... 

RiHlumn  tixtBrua] 

Kpirnl  ciEternal 

f^plral  Inlorqal,  lar^B...... 

Spiral  internal,  smiUl.........>. 

Cru«bor .._,. 

R/Mitnai]  Gxtemal 

Spiml  cxternn) „.. 

aptrnl  Internal,  large ....... 


Spiral intornai,  small,  <lostl..... 

Cni]ihi<r ............ 

Rffdnian  externa] 

Spiral  extJTPal...... 

Spiral  tuiemal,  larse. 

Spiral  internal,  small,   (No.  d, 

OOBrSfFj 

Cnjuber 

Itofimaii  external,  Fort  Monroe. 
Crusher  external 

Spiral  i&tfimai,lanre.... --..... 
Spiral  tnterDil,  small ....... 


Cat,  lie. 


0.93 
0.144 
1".30 
0".33 
«.9:t 

tl".« 

0.31 

6".  00 

0".  15 

1".30 

»".3S 

610" 

540° 

^30= 

0".  ra 
rose 

470° 
0".  3t 
53UO 
SIS" 
'4VII° 
0".S-2 

0".  m 

4tlSO 

0".3a 

51BO 

aso° 


93,«0O 

a3,uuu 

118,000 

ai.ooo 

34,1)00 

±153,  DOO 

i!3,9II0 

!ia,ooo 
n.soo 

IDS.  DIM) 
31,000 

30.000 
sa,OQO 

31,000 

IS.  too 

30.000 
35, 01 10 
21,  ,100 
33,  SUO 
33,000 
3C,0D0 
SfJ.OOO 
31,000 
30, MM 
31.  500 
fll.OOO 

ifii-'iao 

30,000 
34.000 
Sl.SOD 
37,000 


570O 
0".3J 
0".8T 

S70O 

snap 

KIP 

0".a9 
o".a6 
o".3a 


36,000 

ao.coa 
ao.soQ 

86,500 
3.\(I0I} 

n,<x» 

30,000 

8,000 

31,000 

33,000 

i8,oeo 


Bemarks. 


Exceeded  diameter  of  dink. 


In  "  E,"  abore,  a  stont  wire  wis 
paeaed  tbrnngh  the  eye  of  tiie 
pi  auger  and  faatened  at  the 
other  end  of  the  bonslaj^  to 
koop  111*?  plunpur  from  jamng 
OQt.  This  may  havb  inti^r- 
fered  with  the  de«cent  of  the 
pliini:er.  Fi^,  33i. 

"K"  wm  foatoned  as  before,  bat 
tfith  the  wire  diaposed  so  as 
not  to  interfere  with  the  de- 
seeiLt  of  the  planner.  Ket- 
withstanding  tbis  the  plonger 
was  lout. 

"  It^**  the  honsing,  was  broken  at 
the  IntersocClDn  of  the  clamp* 
The  elatnp  was  aim  bent  so  as 
to  make  it  nnserviecabie,  snp. 
pnseil  to  arise  from  the  ballot* 
ing  together  of  the  yartotia 
gaages. 
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1      ^ 

1 

Gftoge. 

Cut,  40. 

a 

Bon»riu,            ^^^^M 

K 
C 
M 
I 
0 
E 
L 
C 
L 
C 
G 
A 
M 
A 
D 

L 

A 

G 
A 
B 
H 
A 
M 
A 
B 
N 
A 
D 
D 

490° 
0".58 
0".31 

asjo 

0".  P9 

810° 

9*0° 

0".78 

880° 

0".  8.1 

380°+ 
V'.OU 
0".M 
0".9« 
1".35 

300° 
1".  15 

350° 
0".90 
0".n 

440° 
1".  U 
0".96 
1".  14 
1".  10 
0".8»S 
0».06 
1".  4  + 
1".  IS 

18,000 
«t,800 
KI,OU) 
SI,  500 

so,aoo 

49,000 
19,000 
39,000 
33,000 
40,900 
90,000+ 
38,000 
35,000 
!».000 
130,000 

s8.oao 

36,000 

.10,000+ 

«,000 

10,500 

SI.SOO 

HOOO 

:«.oflo 
as,  000 

43,000 
13,000 
OS,  000 
±130,000 
83,000 

M  thU  polDt  It  wiu  docidod  thatH 
BO  many  j£iiut;«A  naed  at  «no»^H 
prohaliiy  iutcrfi'red  wHh  ons^l 
Another,  and  tlmt  lioiievfortti^H 
but  one  iutcrruol  j^D^^  would^H 
be  UBOd  At  eju'h  fire.                   ^H 

In  ttiU  raiKt  the  cartTid|;»-hag^| 
won  tipd  into  the  huiininu  far^B 
cnoiit;))    iritm    tlie    \>ottom  Co 
niukti  Aure  of  tlia  bittt'r  reflliog 
apiinflt  tbe  bottom  of  tho  lioro.  ^^ 

It  hud  biM«n  »ni{i{<>«t*d  by  Mea>^B 
tenant  llutliT,   Ordiinnco  l^Oj^^H 
partujont,  IbaL  the  aboormal^H 
preasnrpa  of  "  D  "  roicbt  hava^l 
ariaen  from  tho  abock  of  tb^^H 
gang«  a;;aiDHt  tho  bottom  of^H 
tbo  bore  when  tbo  piece  waa  S 
tired,   the  bellyin);  out  of  tho^l 
charge  having  proveut^4dl|^^| 
canj^o    from    re»linK    I^^^^H 
a^ainat  the  bottom  of  Ih^^^^^H 

Tbe  nliject  of  thia  Are  aB^^^^I 
Buccoodiug  oon  waa  t<>~^^^^^| 
niliio                 tti'«  i>rn«fl^^^^^H 

lUfT  atono                         '*^^^^^l 
iQaiiiaiiun                       '*1^^^^l 
in;*  lo  that  ••!  iii«  i,<>Miiian^^H 
torual.    ( I'lcfe  Urea  1,  .2,  3,  Jto^H 

For  thia  flro  tho  bottom  of  t^^H 
huuatnK  wua  tun)*«d  out  aqaa]*^^! 
ami  true.    (  see  Flga.  %  4.  O^H 
Br^fore  Ibis,  as  vaa  found  bj^H 
taking  u  rnat  of  tho  bonaini^^l 
till-  rornprwa*  filled  and  ili^H 
ithtidio     (»f    the    illttk  nnanp^H 
ported  ;  thla  tended  lu  let  tb|^| 
rutter  down  Into  tho  cnpp<«^H 
m<ins  eiully  than  it  nlmnld.  aii^H 
therel/y  to  extend  the  rut  Di^^l 
duly.     (Fig.  94  a.)                    ^M 

Boduisn  intnninl,  tied  in  S"  Irom 
bottom  of  c»rtriduo-bag. 

Spiral IntornAl,  Iatco. 

KikdinMi  cxtenml 

^1             Tbo  following  table  (No.  II)  allows  of  a  somewhat  more  ready  cotu^^ 
^H          parisou  of  tbe  results  of  these  firiufca.    Iii  order  to  facilitate  this  com- 
^1          parison,  ouly  tbo  initial  figures  of  tbo  thousands  of  pounds  are  given.^ 
^H           Thus  23  represents  a  pressure  of  23,000  pounds  per  square  inch.             fl 
^H              Tbo  influence  of  large  internal  gauges  in  reducing  the  pressure  vra^H 
^H          so  nlainlv  marked  that  the  results  of  firinir  with  and  withont  these  larc'^l 

^H          gauges  are  given  separately.    It  will  be  seen  thattheab-senceof  tbclargeH 
^H           gauge  in  this  caliber  ran  up  the  pressure  on  an  average  from  22,OUU  toH 
^H           37,000  pounds.    Tbo  want  of  consistency  in  these  results  is  bewildering,^ 
^1           and  renders  difficult  any  really  definite  compari.sons.    There  are  a  few 
^H           data,  however,  which  niav  be  derived  from  considering  them: 

^H              First.  The  pressures  indicated  by  the  internal  Kodman  gauge  are  so 
^H          very  much  greater  than  those  represented  by  any  other  plan  that  they 
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may  safely  be  disregarded,  as  occasioned  by  the  ase  of  an  iustrament 
unsnited  to  the  caliber  of  the  gun.* 

Second.  The  external  gauges,  as  t\  rule,  give  higher  records  than  do 
the  internal  gauges  of  the  same  kind. 

Third.  The  presence  of  a  large  internal  gauge  diminishes  the  indicated 
pressures  of  other  gauges  simultaneously  applied. 

Fourth.  Only  one  internal  gauge  should  be  used  at  the  same  fire, 
otherwise  the  gauges  are  subject  to  injury  from  balloting  against  each 
other  in  the  bore  of  the  gun. 

COMPAKISONS. 

It  will  be  seen  that  the  spiral  gange  in  the  external  housing  gives  as 
high  pressures  as  the  Kodman  cutter  similarly  placed.  This  would 
indicate  that  the  trouble  formerly  found  in  its  want  of  response  to  these 
high  pressures  has  been  overcome. 

The  crusher  does  not  run  up  quite  so  high,  though  this  may  perhaps 
result  from  lack  of  opportunity.  It  would  seem,  however,  that  the 
great  change  of  form  of  the  copper  cylinder  which  these  high  pressures 
demand  would  not  be  as  easily  and  quickly  effected  as  the  cut  caused 
by  the  entrance  of  the  straight  or  spiral  edge.  A  clearer  view  of  the 
subject  would  probably  be  attained  by  further  firings,  conducted  in  the 
light  of  these  experiments  and  of  those  for  which  the  apparatus  de- 
scribed on  pages  362  and  363  (Fig.  11)  is  designed. 

There  being  no  piece  at  this  post  of  large  caliber  conveniently  placed 
for  such  experiments,  I  would  recommend  that  they  be  made  at  what- 
ever post  may  be  selected  for  the  purpose,  with  a  gun  of  at  least  8" 
caliber,  and  that  with  these  experiments  be  combing  the  determining 
of  the  velocities  of  the  projectiles  as  a  check  npon  the  other  results. 

Note. — By  ezpeTlments  made  'with  the  tesliDK  machine  at  this  armory,  and  at  Colt's 
'Works,  Hartford,  Conn.,  it  is  shown  that  when  the  pressure  is  absolutely  the  same  the 
results  with  the  spiral  gauge  are  more  uniform  than  those  with  the  Bodman.  If, 
therefore,  its  results  are  more  uniform,  and  are  as  easily  attainable  in  the  gun,  it  would 
appear  the  better  gauge.  The  cause  of  this,  in  my  opinion,  is  probably  due  to  the  size 
of  the  Bodman  disks,  the  hardness  of  which,  as  shown  by  experiment,  may  vary  mate- 
rially within  the  same  disk,  not  to  speak  of  the  variations  between  different  disks. 

'This  objection  la  in  part  overcome  by  the  means  described  above,  (see  fire  No.  22.) 
24  OED 
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APPSITDIX. 

The  following  notes  are  transcribed  fh>m  the  daily  Experiment  Book 
of  this  office: 

Two  other  forms  of  cntters  beside  the  conical  were  employed.  One 
(Fig.  1)  had  the  spiral  edge  cat  on  a  concave  sarfaoe.  This  was  espe- 
cially designed  for  high  pressares,  bat  was  foand  weak. 

Another  form  (Fig.  2)  was  designed  for  low  pressares,  so  as  to  give 
an  extended  cat  for  a  relatively  low  pressure.  The  thread  was  cat  on 
a  convex  spherical  surface. 

Neither  of  these  forms  was  found  to  offer  any  advantages  in  compen- 
sation for  the  trouble  involved  in  making  and  using  them. 

The  necessity  for  a  close  fit  of  the  copper  disk  is  shown  by  the  fol- 
lowing experiment,  (Fig.  26 :} 

0  thickness  of  paper  at  A  gave '. eSiP  . 

1  thickness  of  paper  at  A  gave WBP 

2  thicknesses  of  paper  at  A  gave 665° 

3  thicknesses  of  paper  at  A  gave 790° 

The  following  is  an  extract  from  the  record  of  some  experiments  with 
the  Bichards  testing-machine,  at  Hartford.  This  machine  is  constructed 
to  weigh  pressures  up  to  100,000  pounds.  Its  beam,  when  balanced  at 
20,000  pounds,  has  been  turned  by  the  addition  at  straining  point  of  ^ 
pound. 

Table  No.  IIL— i^ral  cutter  Xo.  4,  in  hou$mg  No.  1. 


Weight. 

BeadiDg. 

Avenge. 

Kztrame 
Tiriation. 

—  ponndi  par 
■qoaro  inch. 

Pound*. 
SOO 

India. 
245        245        245 

0 

245 
368 
433 
408 
535 
607 
666 
720 

o 

Pmndt. 

1,000 
1,500 

370        360        375 
430         4.10         430 

15 

750 

2,000  1           490        480        480 
2,500  1           535         !)35         Xa 

10 

9C0 

3,0C0 
3,500 
4,000 

2,500 

610        600        610 
665        (HiO        665 
720        7:t0        720 

Extra. 
535    540    535    540    540 

10 
5 

780 
440 

Table  No.  IV. — Ilichardi  testing-machine — Cntth«r  gauge,  with  caliper  cglinder — 0".375  long 

by  0".25  diameter. 


Wetett 

Meaa^romont. 

Cbange. 

I\ntnds. 

Jfididi. 

Ineha, 

500 

0.!n:< 

0.003 

1,000 

O.SDO 

0.015 

1,500 

0.343 

0.033 

S.DUU 

o.atH 

0.051 

a,  500 

CI.3US 

0.070 

3,000 

0.288 

0.089 

3,500 

D.SM 

0,115 

4,  ODD 

0.239;  0.S38 

0.137 

4,  SOO 

0.2S3 

0.191 

5,1m 

0.203 

n.  179 

5,500 

0.101 

0.  tS4 

B.OOO 

0.  ITS 

0.127 

ft,  SOO 

0.173 

0.209 

T.OOO 

0.171 

(hUM 
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Tabue  No.  V. — Springfield  teaiing-madhine,  {originally  comtructed  for  the  hydraulic  proof 

of  gun-iarreU.) 


Bodman  Inter- 
nal, C. 

Spiral  Ko.  5 
in  houBlng 
Na8. 

Spiral  No.  6 
In  bousing 
No.  8. 

Spiral  No. 
10. 

Spiral  No. 
11. 

In  Hartford  maobine. 

Weight 

Spiral  No. 
12. 

Spiral  No. 
13. 

PMmd*. 
SSO 

InOM. 

o 

o 

ISO 

160 

815 

240 

860 

mm 

303 

310* 

390' 

o 

140 

230 

300 

370 

425 

4IJ0 

5:t5 

570 
615 
637 
675 
695 
72."> 
777 
M5 
860 

o 

110 

150 

180 

925 

952 

283 

311 

343 

365 

390 

420 

450 

470 

505 

515 

525 

SOO 

880 
390 
445 
515 
560 
610 
650 
710 

295 
420 
570 
593 
645 
677 

308 

1,000 

1,500 
8,000 
2,500 

0.40 
0.49 
0.51 

430 
570 
573 
635 

3,000 
3,500 

0.68 

698 

4;otio 

4,900  =  0.81 

4,500 

5,000 

0.86 
0.95 

•Limit. 

5,500 

11,000 



7,000 

1.05 

8,000 

9,000 

1 

9,500 

1.84  1.23  1.20 



The  following  charts  were  prepared  from  these  experiments: 
Exceedingly  erratic  indications  are  disregarded  in  marking  oat  the 
general  course  of  the  curve. 

It  will  be  noticed  that  the  variations  are  much  greater  with  the  Rod- 
man gauge  than  with  the  spiral  gauge  or  crusher,  and  that  the  impres- 
sions from  the  Eodman  cutters  agree  neither  in  extent  nor  in  uniformity 
with  those  recorded  in  General  Eodmaii's  report.  It  is  diflScult  to  ac- 
connt  for  this,  as  the  copper  disks  were  all  prepare<l  and  used  with  great 
care.  The  necessary  uniformity  of  the  testing-machine  precludes  the 
idea  of  attributing  these  variations  to  the  causes  which  obtain  in  pow- 
der pressures. 

Very  respectfullv,  your  obedient  servant, 

HENKY  METCALFE, 
Lietitenant  of  Ordnance, 
Major  J.  G.  Benton, 

Commanding. 

[First  indorsement.] 

National  Armory,  March  5, 1874. 
Respectfully  forwarded  to  the  Chief  of  Ordnance. 

J.  G.  BENTON, 
Major  of  Ordnance,  Commanding. 

B. — The  Benton  Dynamometer. 

National  Armory, 
Springfield^  Mass.,  March  21,  1877. 
Sir  :  For  the  information  of  the  Department,  I  inclose  herewith  a 
report  by  Lieutenant  Lyle  on  the  dynamometer  made  at  this  armory 
for  the  use  of  the  Military  Academy. 

In  addition  to  determining  the  pressure  in  copper  specimens  it  is  used 
at  this  armory  for  obtaining  the  tensile  strength  of  the  materials  used 
io  small-arms. 

Respectfully,  your  obedient  servant, 

J.  G.  BENTON, 
Lieutenant- Colonel,  Commanding. 
The  Chief  of  Ordnance,  U.  S.  Army, 

Washington,  I).  C. 
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dnance  ^M 
uection  ^| 
ing  the  ^fl 


This  iiistruiiicnt  invtrnted  by  Lient.  Col.  James  G,  Benton,  On 
Department,  United  States  Army,  is  designed  to  be  nsed  iu  connection 
with  the  Rodman  pressure-gaupe,  for  tlie  purpose  of  determining 
pressure  i)er  square  inch  exerted  within  tlie  bores  of  cannon  and  small- 
arms  by  the  ignition  of  jiowder.  It  may  also  be  used  (or  testing  the 
tensile  strength  of  materials  or  for  measuring  their  comjtressiou  within 
certain  limits.  The  size  of  the  B])eciniens  would  necessarily  have  to  be 
small. 

When  used  for  either  of  the  latter  purposes,  special  forms  of  housings 
have  to  be  made  to  tit  between  the  guide  blocks,  lu  testing  for  tensile 
strength,  provision  must  be  made  to  cheek  the  sudden  reaction  of  the 
springs  at  the  instant  of  rupture,  by  interposing  a  block  of  rubber,  or 
some  other  yielding  substance,  iu  order  to  break  the  force  of  recoil. 

Descbiption. 

This  machine  consists  essentially  of — 

1.  The  frame. 

2.  The  springs. 

3.  The  cylindrical  casing. 

4.  The  guide-blocks. 

5.  The  screw. 
C.  The  graduated  scale.  

Tlie  frame  is  rectangular  in  form  and  made  of  cast  iron.  It  rests 
upon  a  wooden  pedestal  formed  of  two  thick  cheek-pieces  into  which  a 
transverse  piece  of  timber  is  mortised  and  securely  held  by  two  long 
wrought-iron  bolts.  / 

The  frame  is  fastened  to  this  pedestal  by  four  bolts,  also  of  wrought 
ron. 

The  steel  springs  are  comprised  in  two  systems,  or  nests,  of  concentrio 
spiral  springs,  consisting  of  three  springs  each.  The  outer  is  a  left- 
handed  spiral  and  has  the  greatest  cross  section  ;  the  mid<llo  one  is  a 
right-handed,  and  the  central  a  left  handed,  spiral.  The  two  systems 
are  placed  one  above  the  other  between  the  U|)right8  of  the  cast-iron 
frame,  with  a  thin  8te«<l  plate  between  them.  The  cross-sectinns  of  all 
the  springs  are  rc<;tangular,  that  of  the  central  ones  being  the  least. 
They  are  inclosed  by  a  hollow  cast-iron  cylindrical  casing,  c^jncentric 
with,  but  not  touching  them.  This  casing  does  not  rise  to  the  level  of 
the  nests  by  nearly  three  inches,  to  allow  space  for  their  compression. 

The  lower  guide-block  has  on  its  umler  surface  a  tiat  disk  of  iron  with 
a  diameter  equal  to  the  exterior  diameter  of  the  springs,  which  re^ts 
upon  the  upper  base,  in  order  to  give  a  good  bearing  surfVice.  These 
nests  of  springs  are  those  used  for  the  ordinary  car-buffers,  with  the 
exterior  and  interior  cylindrical  surfaces  turned  smooth,  so  that  the 
springs  of  each  system  are  concentric  without  being  in  contact-  Each 
nest  is  7".(>8  in  length,  measure<l  on  the  axis. 

The  lateral  deflection  of  the  axis  of  the  entire  s.y8tein  dne  to  coiuprex- 
siou  is  obviated  by  using  two  systems,  or  nests,  as  described  above, 
with  a  steel  disk  between  them,  anil  by  grin<ling  the  limiting  biiws  of 
the  sjirings  to  plane  surfaces  jierpeudicular  to  their  axes,  and  instating 
small  steel  iilocks  under  the  tapering  terminal  ends  of  the  si)irals,  thus 
insuring  the  rigidity  and  stability  of  position  of  the  basal  planes  of  each 
system  of  s|)rings. 

This  blocking  up  and  squaring  the  ends,  while  diminishing  the  amount 
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of  their  compressibility,  allow  tlie  power  applied  to  the  screw  to  be 
traiisinittt'd  more  uniformly  to  the  springa,  aa  they  come  to  a  bearing 
almost  siiimltaneously. 

The  guide-blocks  are  two  rectangular  i)icces  of  cast  iron,  with  planed 
snrfacjes,  accurately  fitted  to  move  between  tlie  planed  surfaces  of  the 
uprights  of  the  frame.  In  front  they  are  conlined  to  their  positions  by 
steel  side  plates  screwed  to  theui,  and  jtrojecting  shoulders  retain  them 
on  the  rear  side  of  tiie  frame.  The  losver  block  rests  on  the  upper  set 
of  springs,  and  carries  a  cylindrical  cap  of  nickel-plated  brass,  which, 
conceals  that  portion  of  tlje  springs  which  projects  above  the  cylin- 
drical casing. 

This  cap  is  slotted  at  the  sides  to  allow  it  to  slide  up  and  down  the 
frame.  Its  diameter  is  a  little  greater  than  that  of  tlie  casing,  to  admit 
of  its  passing  over  the  latter  during  compression.  The  upper  guide- 
blocU  is  attached  to  the  screw  by  a  shoulder  which  turns  easily  in  a 
recess  in  the  surface  of  the  block,  and  is  covered  by  a  steel  plate  let 
into  its  upper  side  llush  with  the  surface,  and  held  by  six  screws. 

The  screw  is  of  steel,  1".G  iu  diameter,  with  eight  (8)  threads  to  the 
inch ;  it  engages  a  female  screw  in  the  upper  cross-piece  of  the  frame. 
The  motion  of  the  screw  ia  limited  iu  the  direction  of  the  axis  by  a 
metallic  collar  attached  to  the  newel  just  below  the  wheel.  The  power 
is  applied  to  a  cast-iron  wheel  attached  to  the  upper  end  of  the  screw. 
The  length  of  the  screw  and  the  i)ositiou  of  the  collar  are  so  correlated 
that,  when  the  machine  is  not  in  use,  should  the  screw,  by  accident  or 
design,  be  depressed  to  its  fullest  extent,  no  initial  tension  can  be 
brought  to  bear  upon  the  springs,  jiroviiled  the  housing  and  block  have 
been  removed  from  between  the  guideldocks,  as  they  invariably  should 
be  except  when  in  legitimate  use. 

A  graduated  scale  (5"  long,  made  of  a  small  square  steel  bar,  is 
attached  to  the  frame  by  two  small  blocks.  These  blocks  are  slotted  to 
receive  the  ends  of  the  scale.  A  screw  inserted  through  each  block  and 
into  the  ends  of  the  scale-bar  furuishes  the  mcuns  of  a  longitudinal 
adjustment. 

A  small  sliding-block  upon  the  scale,  whose  upper  plane  surface 
serves  as  a  pointer,  has  a  toe  projecting  from  one  side  to  receive  the 
'  pressure  of  the  lower  edge  of  the  side  plate  of  the  lower  guide-block 
during  its  descent.  This  index  or  pointer  is  held  in  any  position  on  the 
scale  by  the  action  of  a  gib,  whose  pressure  is  regulated  by  adjusting 
screws.  The  scale  upon  its  four  sides  is  graduated  into  lOths,  uOths, 
64ths,  and  lOOths  of  au  inch,  respectively. 

APPENDAGES. 

When  the  dynamometer  is  used  for  finding  pressures,  the  appeudagea 
[are — 

1.  The  block. 

2.  The  housing. 

3.  The  coi>per  blo<'k  or  tlisk. 

4.  The  cutter. 

5.  The  limit-gauge. 
The  block  is  of  cast  iron,  planed  and  titled  by  narrow  overhanging 

lips  to  the  upper  surface  of  the  upper  guide-block.  A  i)in  projecting 
from  the  latter  into  a  small  hole  countersunk  in  the  bottom  of  the 
block  centers  it,  and  a  corresponding  pin  set  in  its  upper  surface  per- 
forms the  snuie  function  fur  the  housing,  thus  insuring  the  coincidence 
of  the  line  of  direction  of  the  pressure  with  the  axis  of  the  screw.    The 
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bonsing  is  ina<lc  of  teniporeil  Rtecl,  and  its  form  and  dimensions  maHt 
cnnform  to  the  object  in  vievr.  The  one  used  in  the  expcrimeats  made 
Lere  was  of  the  iorni  shown  in  Figs.  .5,  -l,  Plato  11. 

The  side  screws  (two  on  each  side;  project  internally  far  enon^b  to 
bring  the  edge  of  the  cutter,  when  in  ]H)sition,  upon  it  line  onetbird  of 
the  width  of  the  copper  block  froui  its  longer  side. 

By  shifting  the  copfier  block,  a  second  cut  ni:ty  be  made  in  the  same 
block.  The  widths  of  metal  between  tiie  cuts  and  edges  will  be  e(|ual. 
The  side  screws  serve  to  adjust  the  copjier  blocks  in  tlie  housing  and 
offer  no  serious  obstruction  to  the  flow  of  the  metal,  the  places  of  con- 
tact being  mere  points. 

The  position  of  the  cutter  is  invariable,  laterally.  There  is  a  stop  on 
the  back  of  the  housing  to  facilitate  the  longitudinal  adj\iatment  of  the 
copper  block  aud  cutter.  The  blocks  were  cut  from  bars  of  copper, 
from  4'  to  H'  long,  ."T.l  wide,  and  ."4.5  thick,  which  were  prepared  ex- 
pressly for  this  purjMise  by  James  G.  MoflVt,  No.  119  Prince  street.  New 
York.  The  metal  has  a  specific  gravity  of  8.8(i8,  aud  is  intended  to  be 
as  pure  and  homogeneous  as  possible.  The  blocks  were  all  carefully 
plane<l,  as  nearly  as  practicable,  to  the  same  size.  Their  approxiuiate 
dimensions  were,  length  1."20j,  width  ."708,  and  the  thickness  ."435. 
Tlioir  average  weight  was  about  S30  grains,  with  extremes  of  821.5 
grains  and  837  grains.  The  cutter  used  was  one  devised  and  made  by 
Mr.  J.  S.  Adams,  a  workman  in  the  National  .\rmory,  in  June  or  July, 
1875,  to  be  used  with  the  I^><lmau  pressure-piston  and  housing.  The 
cutter  block  is  of  tempered  st<?el  and  is  rectiingular  in  sbap4\ 

The  cutting  or  indentinri  edge  is  an  arc  of  a  circle  ;  the  two  surfaces 
whose  intersections  form  the  edge  are  two  right  cones  with  circular 
bases.    The  form  and  dimensions  are  shown  in  Figs.  5,  «>,  PI.  II. 

The  limit-gauge  is  shown  in  Figs.  7,8,  PI.  II.  It  consists  of  two 
parts.  The  lower  i)art  has  on  its  upper  end  a  screw  which  fits  into  a 
corresponding  female  screw  upon  the  interior  cylindrical  surface  of  tho 
upper  part.  This  arrangement  gives  a  longitudinal  motion  by  which 
the  length  of  the  gauge  can  be  adjusted.  The  planes  of  the  o?ids  of  the 
gauge  are  parallel  to  each  other.  A  collar  on  the  upper  part,  and  the 
base  on  the  lower,  are  either  milled  or  checked,  for  ease  of  turning 
while  a<lju8ting. 
I  ADJUST.VENT8. 

The  instrument  should  be  mounted  upon  a  solid  foundation  and  the 
iron  frame  securely  bolted  to  the  wowleu  iR'tlestal.  Put  the  cylindrical 
casing  in  the  frame  and  place  the  large  spiral  s[)ring  of  tho  bottom  nest 
in  position,  concentric  with  the  casing,  so  as  not  to  be  in  contact  with  it. 
This  may  be  ileteruiiucd  by  moving  the  thiu  strips  of  wood  which  are 
placed  vertically  arouud  the  outside  of  the  spring.  If  they  biud,  move 
the  spiral  slightly. 

Put  in  tho  other  two  springs,  (tho  larger  first,)  taking  care  not  to  dis- 
place the  first  spring.  See  that  they  are  concentric  with  it  aud  that  the 
euds  of  the  spirals  break  joiut.s.  Next  lower  the  steel  disk  ujjou  the 
springs  and  adjust  the  upper  nest  in  the  same  careful  manner.  The 
axes  of  the  two  nests  of  springs  and  the  casing  should  now  be  coincitleut. 
Put  the  guide-blocks,  nickel-plated  caj).  screw,  wheel,  and  graduated 
I  scale  in  position.  Adjust  the  scale  by  tho  longitudinal  screws  until  it 
is  engage<l  ."12  (in  order  to  use  appended  tables)  in  the  upper  slot. 
Uso  the  side  of  the  scale  having  fifty  (.^U)  divisions  to  one  incii;  it  is 
more  easily  read,  aud  hundredths  of  au  inch  can  be  readily  estimated 
\rben  the  index  falls  between  the  divisions. 
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METHOD  OF   ITSINO. 

To  obtain  tho  pressure  per  sqnare  inch  exerted  within  the  bore  of  a 
gun,  use  the  cutter,  housing,  and  copper  block  as  prescribed  for  the 
Ilodman  jiressare-gaugc,  and  then  remove  them  to  tho  Benton  dynam- 
ometer. First  place  the  block  on  which  the  housing  rests  in  positiou 
upon  the  lower  guide-block,  put  the  housing  on  this  block,  and  replace 
the  copjier  block  and  cutter  (with  tho  piston  removed)  in  tho  same  rela- 
tive position  in  the  housing  as  when  tho  piece  was  tired.  Tho  cutter 
must  rest  in  the  indentation,  or  cut,  alre.idy  made  in  the  copper.  Lower 
the  scrf^w  until  the  upper  guide-block  rests  upon  the  cutter  block  and 
brings  the  cutter  to  a  bearing  ;  then  adjust  the  limit-gauge  until  it  will 
barely  slide  without  binding  between  the  plane  surfiicos  of  the  upper 
guide-block  and  the  block  under  tho  housing.  Next  elevate  tho  screw 
a  little,  raise  the  cutter  slightly  from  the  cut,  and  slip  the  copjier  block 
to  the  other  side  of  the  housing,  noting  that  its  edge  touches  the  side 
screws  on  that  side.  Now  lower  the  cutter  until  it  rests  lightly  upon  tho 
upper  surface  of  the  copper,  and  gradually  bringing  tho  screw  t«  a  bear- 
ing ;  then  turn  it  down  as  uniformly  as  {Kjssible  until  the  upper  guide- 
block  approivches  the  t<ipof  the  limit-gauge,  and  move  slowly  until  the 
gauge  will  baivly  slide  backward  and  forward,  as  in  the  first  case. 
Bead  tho  scale  on  the  instrument  and  look  in  the  table  for  the  pressure 
corres|>onding  to  this  reading.  In  this  cjiso  the  two  cats  are  upon  the 
same  block  of  copper,  which  obviate^s  any  ditlbreuce  in  density  that 
might  exist  when  sei)arate  blocks  are  used.  For  pressures  varying  from 
5,t>6o  pounds  to  about  34,000  pounds  per  s<inare  inch,  there  appears  to 
be  no  diti'erence  in  the  lengths  of  the  two  cuts  made  in  the  same  block 
for  the  same  reading  of  the  scale.  For  pressures  between  34, (X)0  and 
54,0tK)  pounds  iier  square  inch  there  was  a  variation  in  tho  lengths  of 
the  cuts  from  ."005  to  ."04,  the  indentation  first  made  being  in  every 
case  the  longer.  This  is  probably  due  to  the  compression  caused  by  the 
first  cut  increasing  the  density  of  the  contiguous  particles  and  oBering 
a  greater  resistance  to  the  cutter  in  the  second  case. 

The  length  of  cut  should  be  expected  to  be  less  in  the  latter  case  for 
the  same  pressure. 

EXPERIMENTS. 


These  were  undertaken  to  determine  the  weights  nooessary  to  compress 
the  compound  system  of  springs  through  given  linear  disbinces.  It  was 
assumed  that  within  cerUiin  limits  the  resistance  of  the  si)ring8  would 
vary  directly  with  the  degree  of  compression.  The  object  of  the  experi- 
ments was  Uj  determine  the  resistance  of  tho  springs  when  compressed 
through  the  distance  unity.  Tho  linear  unit  of  distance  was  assumed 
to  be  one-tenth  (0".l)  of  an  inch. 

The  graduated  scale  was  engaged  0".12  in  the  upper  slot  when  the 
readings  were  made,  and  remained  so  throughout  the  exiHjriuieuts.  All 
reiullngs  given  are  estimated  from  the  zero  (i.  c,  upper  face  or  end  of 
graduated  bar)  of  the  scale. 

The  instrument  was  mounted  on  the  second  floor  of  a  building;  the 
wheel,  screw,  guide-blocks,  and  casing  removed. 

Holes  were  bored  tlirough  the  tloor  and  transverse  bar  of  the  woodeo 
pedestal,  and  on  the  prolongation  of  the  common  axis  of  the  springs. 
An  iron  rod  passed  up  through  the  tioor,  bar,  springs,  and  an  iron  disk 
resliiig  on  them.  This  rod  was  secnreil  above  by  a  nut  aud  washer,  and 
from  it.s   lower  extremity  was  suspendwl  a  large  wooden  platform  by 
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stronjj  roi)e.s.     Tlie  weiglit  of  the  rod,  not,  washer,  disk,  roju-s,  an 
platlorui  was  200  pounds. 

This  weight  was  kept  constant  durinjy  the  experiments.  Masses  o! 
lead,  of  such  sizes  and  weights  as  coiikl  lie  hanilled  by  one  man,  werei 
then  carefully  weighed  upon  Kairbauks's  scales,  transferred  gently  to  the 
suspended  platform,  and  the  reading  of  the  scale  taken.  Tlieu  another 
lot  of  weights  were  added  and  a  second  reading  taken.  The  weights 
added  at  each  time  were  just  suQicient  to  depress  the  springs  one-tenth 
(O".l)ofau  inch. 

Tlie  first  series  of  ftxi>erinient8  displayed  a  certain  want  of  harmony 
hetween  the  results,  which  could  only  result  from  some  irregular  and 
abuornial  cause.  It  was  thought  that  some  of  the  sjirings  were  in  con- 
tact. They  were  examined,  adjusted,  and  cylinders  of  fine  white  paper 
wore  placed  between  the  springs  of  each  nest  to  see  if  they  rubbed. 
After  several  trials  the  paper  cylinders  were  removed,  but  exhibited  no 
indications  of  either  rubbing  or  contact;  still  the  abnormal  variation 
continued.  Upon  further  search  for  the  perturbafing  cause,  it  was  dis- 
covered that  the  iron  suspending  rod  was  bearing  strongly  against  the 
cylindrical  surfaces  of  the  holes  bored  through  the  floor  aud  transverse 
block,  thereby  developing  a  variable  force  of  friction  due  to  the  rough 
uess  of  the  surfaces  of  contact  and  the  want  of  lubrication. 

It  was  also  found  that  the  assistants,  in  putting  on  the  weights,  had, 
in  the  case  of  the  heaviest  weights,  dropped  them  on  the  platform, 
instead  on  laying  them  on  gently.    Thesf  extraneous  defects  wei'e  rem 
edied  and  no  further  trouble  was  experienced. 

At  the  end  of  the  second  series  of  experiments,  a  weight  of  Cin.'5.5 
pounds  was  left  upon  the  springs  for  10  hours  and  30  minutes  to  And 
what  the  elleet  would  bo  upon  them.  The  "set"  of  the  springs  was 
found  to  bo  ."07,  which  was  but  temporary,  as  they  afterward  rose  to 
their  initial  reading. 


a 
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RESULTS. 


I.  It  was  found  that  the  initial  reading  (when  presure  =  0)  of  the  Kcale 
was  nearly  constant.     (  T'iV?t' columns  5  and  0,  Table  I.) 

II.  That  there  was  no  uniformity  in  the  weights  required  to  compress 
the  system  of  springs  until  the  reading  on  the  scale  was  I'M,  from  which 
point  the  force  required  to  compress  the  springs  through  equal  spaces 
presented  great  uniformity  between  certain  limits.  This  was  probably 
due  to  the  fact  that  before  that  reading  was  attained  the  springs  hail 
not  all  come  to  a  proper  bearing.  It  was  found  that  500  pounds  was  a 
very  close  ajiprosimatiou  to  the  force  required  to  compress  the  springs 
to  that  limit,  (l".l.)  That  force  (500  pounds)  has  accordingly  been 
assumed  as  the  one  necessary  to  produce  the  compression  indicated  by 
I'M  upon  the  scale,  provided  the  initial  tension  upon  the  springs,  when 
not  in  use,  be  zero. 

III. — Fimt  cn«e.  That  between  the  limits  I'M  and  2".0  upon  the  scale, 
the  force  required  to  compress  the  springs  one-tenth  (0".l)  of  an  inch] 
was  =.c=270.17  pounds,  with  a  probalile  error  of  ±0.1124+  pounds. 

He^ond  case.  That  between  the  limits 2".0  and  3". 2  upon  the  scale,  the] 
force  required  to  produce  the  same  amount  of  compres.siou  (0".l)  waa 
=^■=275.075  pounds,  with  a  probable  error  of  i0.514S-f  pounds. 

Third  eauc.  Aud  between  the  limits  .■^".2  and  3".G  npon  the  scale,  tb« 
force  exerted  to  produce  the  same  ettect  was  =a;ss.203  pounds,  with  . 
probable  error  of  db  3.1094-  pounds. 

IV".  That  for  pressures  ranging  from  500  to  0,000  pounds,  correspond- 
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ing  to  pressures  of  from  5,000  to  60,000  pounds  per  square  inch  where 
the  Bodman  pressure-pistou  is  used,  this  instrument  gave  very  uniform 
lesnlts. 

The  following  values  of  x  being  the  force  required  to  compress  the 
spiral  springs  of  the  Benton  dynamometer  through  a  vertical  distance 
of  0".l  between  their  respective  limits,  have  been  assumed  to  be  the 
most  probable  values  of  that  quantity,  and  have  been  used  in  forming 
Tables  II  and  III,  appended  to  this  report,  viz : 

For  readings  on  the  scale  between  1",10  and  2".00;  x  =270  pounds. 

For  readings  on  the  scale  between  2".00  and  3''.20;  x  =  27o  pounds. 

For  readings  on  the  scale  between  3".20  and  3".60 ;  x  =  263  pounds, 
when  the  upper  end  of  the  scale  is  engaged  ."12  in  the  upper  slot  on  the 
frame. 

The  computations  were  made  by  the  method  of  least  squares. 

September  30,  1876. 

BespectfuUy  submitted. 

DAVID  A.  LYLB, 

Lieutenant  of  Ordnance. 

To  the  Commanding  Officee, 

National  Armory. 


COMPUTATIONS. 
Formula:  for  prohahle  error  and  precision. 

PBOBABLE   ERROR. 

Let— 

m  =  the  number  of  observations ; 

«,  n',  &c.  =  results  found  by  direct  observation,  (in  pounds  avoirdu- 
pois;) 

X  =  their  arithmetical  mean,  being  the  weight  in  pounds  required  to 
«ompre8S  springs  0".l ; 

«,«',  &c.  z={x  —  n)(x'  —  n'),  &c.  =  the  residual  errors  of  observation ; 

«=  the  mean  error  of  »,  n',  &c; 

r  =  the  probable  error  of  a  single  observation,  n,  n',  &c.; 

B  =  the  probable  error  of  the  flual  result,  a;  ; 

Z  =  symbol  representing  the  sum  ; 


ym-V 


E=    ♦• 


r  =  0.6745.  e; 
r 

PRECISION. 

Peirc^a  Criterion  for  tlie  rejection  of  doubtful  observatiom. 

To  apply  this  to  sets  of  observations  involving  but  one  unknown  quan- 
tity, let — j 

III  =:|the  number  of  observations  taken ; 

n  =;the  nnmbw  of  doubtful  observations  to  be  rejected,  (to  b3  found  * 
by  trial;) 

«  =  the  mean  error  of  one  observation  in  the  set  of  m  observations ; 

«,  «*,  &c.  =  the  residual  errors  of  the  observation ; 

and  X  =  the  ratio  of  the  required  limit  of  error  for  the  rejection  of  n 
olMervations  to  the  mean  error  e,  so  that  xe  is  the  limiting  error. 

All  observations  in  which  xe  <  v  are  rejected. 
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Applioatvm  of  P«iroi'«  CrUerUm. 
ObMrTatioubet«eaDaieUmltil<'.10andl"M.    ■ 


«. 

n. 

«. 

*"■            1 

IM. 

'l 

974. 

3.3 

10:  at 

II»=97. 

a 

910k 

.7 

.49 

'nriian»=>l,        ■■••-S.47V 

s 

97a.    , 

.49 

«i~  9.088 

4 

9T0i 

.49 

««i>-UJ803 

» 

970. 

.49 

M—  4.0448 

8 
7 

9)0. 
970. 

J49 
.49 

8 

97a 

.49 

m-47. 

9 

^   ' 

.49 

WheBit-9,       <>-4Jn 

10 

97a 

.49 

0—9.988 

11 

970. 

.40 

(V— 19.807 

19 

97a 

.49 

«—  3.5508 

13 
14 

97a 
97a 

.49 
.49 

.■.  c«  V  i^jMta  none  ofhsr. 

15 

970. 

.49 

18 

97a 

.49 

17 

970. 

.49 

IB 
1> 

970. 
97a 

.49 
.49 

*Ih|JM(e(l  by  Peiioe'8  Criterion. 

90 

97a 

.49 

91 

970. 

.49 

99 

97a 

.49 

93 

970. 

.49 

94 

970. 

.49 

95 

•975. 

i 

.3 

16.49 

• 

98 

•975. 

4.3 

ia49 

97 

•975. 

4.3 

18.49 

Tot»l=730e. 

Zei 

'"T7.8S. 

.-.x  — STCTlbs. 

.-.. 

•  =  2.986. 

FIRST  CASE. 

Frobahle  error. 
ObaervatioDS  between  tbe  limits  1".  10  and  V.  '00. 


m. 

n. 

V. 

«». 

IM. 

1 

S74. 

3.63 

14.6689 

m  =  84. 

9 
3 

870. 
870. 

.17 
.17 

.0289 
.0289 

.=    /.2^,      /isjaao 

4 

970. 

.17 

.0289 

■\J  m—\    \/      83        -^ 

5 

870. 

.17 

.0889 

Probable  error  of  single  observation  ■=• 

8 

7 

970. 
870. 

.17 
.17 

.0869 
.0889 

a  6745  X,a  8165,  or  r  =±a  55073  lb. 

8 

870. 

.17 

.0889 

Probable  error  of  final  resnlt  =  —r^,  or 

9 

870. 

.17 

.0309 

10 
11 

870. 
870. 

.17 
.17 

.0889 
.0289 

E  =±^7 ±0-  1W«8  lb. 

19 

870. 

.17 

.0289 

Hence, 

13 

970. 

.17 

.0269 

«=.a7airiba.±aii94ib. 

14 

870. 

.17 

.0289 

Assumed  valuu,  x  =  270  lbs. 

IS 

970. 

.17 

.0289 

18 

87a 

.17 

.0280 

17 

970. 

.17 

.0289 

18 

870. 

.17 

.0289 

19 

870. 

.17 

.0289 

90 

87a 

.17 

.0289 

91 

S7a 

.17 

.0289 

S3 

87a 

.17 

.0269 

93 

87a 

.17 

.0889 

94 

87tt 

.17 

.0289 

Total 

X.8484. 

i           So*. 

=15.3336. 

.•.«= 

87a  17  lbs. 
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SXCOND  CASE. 

Application  of  Peiretft  Criterion. 

Obserrationg  betweeo  the  limits  2".  0  and  3".  S. 
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m. 

n. 

V. 

1 

JAu. 

1 

I 

275. 

3.9 

15  2U 

m  =  43. 

S 

303. 

31.9 

1017.61 

Wlienn=l,    «»=      6.416 

3 

975. 

3.9 

15.91 

«•=  23a315 

4 

S75. 

3.9 

15  21 

«>«»  =  1496.  945 

5 

S7S. 

3.9 

15.21 

u=     38.69 

6 

975. 

3.9 

15.91 

7 

S75. 

3.9 

15.21 

8 

375. 

a9 

15.21 

.'.  ««v  rejects  IS,  13,  and  14. 

-^ 

9 

275. 

3.9 

15  21 

10 

S75. 

3.9 

15.21 

11 

S7S. 

3.9 

15  91 

IS 

*216. 

55.1 

3036.01 

m  =  4a 

13 

•990. 

51.1 

9611.21 

M 

•290. 

51.1 

2611.21 

Wbenn-S;    «'=■      5.114 

15 

275. 

a9 

15  21 

16 

97i 

3.9 

1521 

«»=  23a315 

17 

875. 

3.9 

15.21 

18 

S75. 

3.9 

15  21 

«»«»  =  119a  1763 

19 

975. 

3.9 

15.21 

90 

970. 

1.1 

1.21 

n=     34.5423 

SI 

270. 

1.1 

1.21 

S3 

970. 

1.1 

1.21 

.-.  icc<e  r^eota  none  other. 

S3 

975. 

3.9 

15  21 

S4 

875. 

3.9 

15  91 

ss 

975. 

3.9 

15.91 

S6 

275. 

3.9 

15.21 

«T 

275. 

3.9 

15.21 

sa 

975. 

as 

15.21 

*  Krjected  by  Pelrce's  Criterion. 

S9 

275. 

a9 

15  21 

30 

975. 

3.9 

15  91 

31 

975. 

3.9 

15.91 

39 

975. 

3.9 

15.91 

33 

975. 

3.9 

15  21 

34 

975. 

3.9 

1521 

35 

975. 

a9 

15.21 

36 

975. 

a9 

15.91 

37 

275. 

3.9 

15.91 

38 

375. 

3.9 

15  91 

39 

975. 

a9 

15  21 

40 

975. 

a9 

15  21 

41 

975. 

a  9 

15.21 

49 

970. 

1.1 

1.21 

43 

97a 

1.1 

1.21 

SniD=116S9. 

J,^= 

9799.2a 

ie=S71. 1  lbs. 

.■.»>= 

=23a  315. 
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^ 

SECOND  CASE, 

^^1 

^^L 

Frohahle  error. 

^^H 

^^P 

a^wrraUou  lietween  the  UmlU  B'<,0  and  3".S. 

^H 

f                 m. 

rii 

V. 

!•'. 

I 

1 

U>. 

m 

^^m 

t-3. 

,075 

,005635 

m=«. 

303. 

27.  tfli5 

77&.  El054>^^ 

ws! 

!073 

,  oosias 

,^H 

^^B 

S75. 

,075 

,oimm 

^^^H^^H 

^H 

SIS. 

,073 

,0n5<i35 

\f     '"        ■*            \I          "" 

^^^^^^H 

^H 

8T5, 

.OTS 

.oiisisiia 

Probalile  t^TTor  utt  tinglts  obnorvB-ttdii  =^ 

^^^^^H 

^H 

S7S. 

,075 

.oo»sm 

0.  e745  K  4.  eai  +,  or  r  =  ±  1  B35H  Ibd. 

^^^^^^H 

^^1 

S7S. 

.075 

.ouasiC 

If 

^^H 

^H 

815. 

.073 

.ong«s5 

rrob&blei  wFTttTof  Ad^I  n^dttU^^-^,  nr 

^^H 

^H 

ins. 

.075 

,005U!Ki 

Vfit 

^^^^^^1 

S75. 

•am. 

.07S 

.1X13035 

IlcnM,  1  =  375.  DTS  lb*.  ±  0.  5li7S0  lb. 

■ 

"KM. 
STS. 

n 

"Voia' 

'     '.'OOM-M 

S7& 
S7i. 

.075 

.OO'iflST. 

-Kpjf?et^  hj  Ptinv'*  CrJ(w)i>D,  not  liiclgilod  Iv  ibt* ovBopn* 

^H 

375, 

.075 

,MI3(N5 

Utiou. 

^H 

271. 

.075 

. 009035 

^H 

STO. 

s.07a 

S5.7SSESS 

^V 

870, 

S.07S 

35,753035 

as 

SM. 

S.073 

95.7,'»GJ5 

«) 

8T5. 

.075 

.U0S0«3 

31 

STS. 

.075 

,005b-i!3 

ss 

STi 

.075 

003035 

i» 

K5. 

.075 

.ooeo^ 

SI 

873. 

.075 

,oo«)«ss 

Sil 

275. 

.075 

.003fi35 

ss 

375. 

.075 

.OOM:^ 

30 

a7fl. 

,076 

.005035 

31 

37S. 

.075 

.0(^3093 

3:3 

37,-., 

.075 

.003035 

.13 

37.5. 

.075 

.008635 

34 

S75. 

,075 

.00»i3S 

35 

875. 

.075 

.DOSO-JS 

I                     3S 

S75. 

.075 

.  01^433 

3t 

375, 

,075 

.005<»5 

38 

375. 

.075 

,0a3«35 

39 

87,7. 

.075 

.o(i3ea3 

40 

S7.'>, 

,075 

.0<l3fi33 

41 

375. 

,075 

.005033 

49 

370, 

5  075 

a5.75«*5 

«a 

370, 

5.075 

Si,  7  J5e« 

w=4a 

SamsllOOS. 

E  »»=MS.  T750OO. 

I=S?. 

!.  OTS  Ibl. 
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TIIinD  CASE. 

Probable  error. 
ObdcrvatioDS  between  the  limits  of  3".2  and  3".C. 


m. 

n. 

V. 

ti». 

Lbi.       , 

1 

273. 

12. 

144. 

f»^7. 

s 

275. 

14. 

144. 

Wheiin=l       «>=    2  8B« 

3 

870. 

7. 

49. 

«'=148.83 

4 

S7it. 

7. 

49. 

«»««= 426.  54706 

S 

2.->0. 

13. 

109. 

«=  20.«53-^ 

e 

S.'iO. 

13. 

ia;i. 

.•.  Kt<v  rejects  none. 

7 

250. 

13. 

11)9. 

Probable  error. 

Sam  =  1840. 

rc»= 

?9:'. 

X=S(»1I>8. 

«»- 

Ui.  83 

/Sr'            /rt(3          -'_  ...- 

m  —  1;  ,=     /— -y=     /— =  ±12.1592 

Probable  error  of  sinf;Ie  observation  = 
0.  B745  X  12. 1992,  or  r=  ±  8.  22>!632  lbs. 

T 

Probable  error  of  final  result  =  — r— ,  or 

_  8. 22P6 

E=±  -r7^=±3.1091bs. 

Hence,  ir=263  Ibi.  ±  3. 109  lbs. 
Assamed  value,  2=263  lbs. 
XoTE. — Tbe  probable  orror  in  tbi«  case  wonid  have  been  leae  had  tlie  nnniber  of  observations  been 
greater,  provided  the  obmirvatiuus  lia<l  not  varied  much  from  tltose  talcon. 


BENTON'S  DYNAMOMETER. 

Tmile  I. — Shoiciiif/  the  Unglhi  of  the  two  cuts  made  in  the  same  copper  blocks  for  the  same 

reading  of  the  dynamometer. 


f 

t 

II 

£5 

Prewnra      on 
Apric^H  ^^  0, 

g1 

-31 

^1 

"e  SI 

1^^ 

ll4 

t lilt  III  read- 
iD;;    before 

III  ski  DK. 

Length  of — 

Eeniarks. 

lat  cat. 

adcnt. 

Ut  cut. 

Sdcnt. 
rnehe*. 

Gmint- 

Jnc^M. 

Tadu^t. 

jMtfta*. 

Inchf*. 

SI 

esis 

LSO 

issno 

o.M 

aoa 

0.S95 

a.5»5 

The  Adama  cuttf'rft^r  Jlodmau  prea- 

<t4 

BK.S 

l.ttti 

19040 

L(Mt. 

.98 

.«3 

.Si 

snrfi.pisc^u  nsf^. 

ai 

J!37.  5 

1.10 

aiaw 

.98 

.99 

.675 

.875 

Thfl  fllc*?i  ftoaii*s  used  were  mnde  by 

» 

B2II,5 

LM 

zmo 

I-«ist. 

.99 

.Gas 

.695 

Urown    )i  Shart),  of  Fmvldenoe, 

15 

832.5 

1.110 

s6<ioa 

I^se. 

.99 

.745 

.745 

R.  L 

M 

aai.o 

a  00 

28100 

.00 

.99 

.77 

.77 

Pur  prints  of  the«e  blocics  and  cnti^ 

m 

S20.0 

2.10 

sia'/i 

,m> 

.W 

.N 

.83 

tldi  Plate  III. 

M 

8340 

a.  30 

ajfW 

,M 

.mt 

.m 

.a* 

as 

aoao 

S.M 

37550 

.99 

.99 

.»1 

.87 

» 

^7.0 

St,  40 

4o:k)o 

.99 

.99 

.90 

.88 

31 

830.9 

2.50 

43050 

.99 

.09 

.92 

.Sis 

K 

63S.0 

1.00 

i.-iHoa 

.99 

.99 

.94S 

.915 

ra 

es8.o 

».70 

4S5.10 

.09 

.99 

,975 

.955 

M 

est.s 

2.  so 

51300 

.SO 

.90 

.9»5 

.90 

K 

838.0 

a.iti 

54JS5 

Lost. 
■.B9 

t.na 

.Kl 

1.03 

.OS 

*  Initial  reading  at  end  of  experiments 
t  Initial  reading  16  hours  after. 
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Table  II.— BENTON'S  DYNAMOMETEE. 

A. 

Weighis  required  to  compreu  the  spiral  apringg  of  Bmton'i  dynamometer,  eu  determinei  ig 
actual  experiment,  together  with  the  correspoHding  readingi  upon  the  loale. 


Beading  of 
scale. 

'Weight  required 
to      ooiupreae 
springs  fl".l. 

Total  weight. 

1      Beading  of 
scale. 

Weight  required 
to      compress 
springs  0».l. 

Total  weight. 

Incha. 

Lb: 

XAu. 

1 

Lb$. 

Lbi. 

1.10 

soo 

770 

3.40 
3.50 

275 
275 

4030 

l.SO 

870 

4305 

1.30 

mo 

1040 

3.60 

375 

4560 

1.10 

370 

1310 

8.70 

275 

4855 

l.SO 

970 

1580 

8.60 

375 

5130 

1.60 

370 

1850 

3.90 

275 

5405 

1.70 

370 

3130 

aoo 

375 

5680 

1.80 

370 

8390 

1              3.10 

275 

5955 

1.90 

370 

SfiW 

'              a30 

275 

6830 

S.00 

370 

3930 

,              3.30 

2(i3 

6493 

3.10 

375 

3S0S 

1             3.40 

363 

6756 

3.30 

S75 

3480 

3.50 

863 

7019 

3.30 

875 

3753 

aeo 

263 

7383 

B. 

Wights  in  pounds  required  to  compress  spiral  springs  through  fractional  parts  of  an  inch 

less  than  one-tenth,  (0".l.) 


Beading  of  scale. 

Between— 

1".10  and  2". 

2".  and  3".2. 

3".S  and  3".6. 

• 

Inchei. 

Lht. 

Lhn. 

Lh,. 

.01 

27 

•-•7.  5 

2(].  :t 

.02 

54 

.W.O 

.Vi6 

.m 

81 

t!-i5 

7e.9 

.1)4 

lOH 

IIU.O 

105.  8 

.  II.". 

135 

137.5 

r.ti.  5 

.Oli 

Itid 

Itl.'i.  0 

157.  8 

.07 

lrt» 

llh!..-; 

1»<4.  1 

.0^ 

216 

'i»t.  It 

210.4 

.11!) 

243 

847.5 

236.  7 

.10 

270 

275.0 

263.0 

Note. — .Scalo.  50  divinions  to  one  Inch.     Vppf-r  end  of  scale  engniiud  0".12  in  slot  on  frame.     The 
nppor  terminal  plane  U  aftsuiuml  as  the  zero  of  the  scale. 


T.V111.E  HI.— BKXTDN'S  DYNAMOMETER. 

C. 

Scale  of  }>rc«sures. — Heading  of  Ihe  scale  of  Benton's  dijmimometer  corresponding  to  pressure 
in  pounds  per  square  inch;  readings  estimated  from  the  zero  of  the  s<'ale. 


Beading  of  scale. 

I'rc'Hsuro.              1 

Beading  of  srale. 

Pressure. 

Inehi'i. 

IM.                  1 

Inehrji. 

Lh: 

1. 10 

.snoo                1 

2.40 

4o:ioo 

1.30 

7700                    1 

2.50 

430.W 

1.30 

104U0                    1 

2.60 

4.>on 

1.40 

13100 

2.70 

4'>5.'iO 

1.50 

l.-irOO 

2.i>0 

51300 

l.CO 

18500 

2.  DO 

.■i40.V) 

1.70 

21200 

3.  OO 

.'.IWIO 

l.hO 

23<.MK) 

a  10 

5».")50 

1.9M 

2(1600 

3  21) 

62.100 

2.00 

89300 

.3.30 

619.10 

3.10 

320.')0 

a  40 

67.560 

2.20 

34l'00 

aso 

70190 

2.30 

37550 

a  CO 

72820 
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lure  in  pound*  per  iquare  (tteh  for  frairlional  rtadingt  of  ttaU  leu  Aon  0»4-leiUh  (0".I ) 

<ff  an  inih. 


PrMMin  IwtwMD  UmlU. 

Beading  of  aaUv, 

l".tO  Ufi  S". 

S"  uiil  3".«. 

3".3  wd  VA. 

Jiuhet. 

JM. 

V-i. 

LU. 

.01 

no 

sns 

ass 

.oa 

S4a 

MO 

MS 

.03 

810 

B3S 

«• 

.04 

lOM 

1100 

loss 

.05 

laso 

IST.'S 

ISIS 

.on 

lew 

1090 

1S7S 

.07 

1890 

inas 

i8il 

.08 

»iao 

9900 

SI04 

.09 

sue 

w» 

san 

.10 

3700 

S1S0 

9630 

NOTS. — Soale,  SO  divisions  to  ooe  loch.     Upper  end  of  somle  euffsgod  0".1S  in  alot  on  frjuno.    TbA 
Bpper  Urralnal  plane  is  sssumed  tu  the  Kero  of  tbe  BcaJe. 
Tables  C  and  1>  arc  couipDte4i  fnim  Tikblt^  A  and  B,  upon  tbe  )iTpuUi«sUi  that  tho  area  of  tb«  oroas- 
oUoD  vf  the  Koduan  pressare-piston  is  uutvtonth  of  one  sqoare  inch. 


THE  BEXTON  DYNAMOMETER. 
Explanation  of  platea, 

Plate  I. 

Fig.  1.  Front  elevation  witlioat  appendages. 

Fig.  2.  Side  elevatiou — casing  removed  on  one  side,  showing  springs, 

Fig.  3.  Tlie  two  nests  of  springs — section  of  upper  nest. 
Fig.  4.   Plan  of  same  and  cylindrical  casing,  showing  manner  of 
breaking  joints. 
Fig.  5.  Upper  face  of  upper  guide-block. 
Fig.  6.  Upper  face  of  lower  ;j;uide- block. 
Fig.  7.  Plan  of  dynamometer — pedestal  and  wheel  removed. 
Fig.  8.  WheeL 

Plate  n. 

Fig.  1.  Plan  of  block  for  housing. 

Fig.  2.  Elevation  of  same. 

Fig.  3.  Plan  of  housing  for  copper  block  and  cutter. 

Fig.  4.  Elevation  of  same. 

Fig.  5.  Side  elevation  of  Adams's  cutter. 

Fig.  6.  End  elevatiou  of  same. 

Fig.  7.  Base  and  longitudinal  section  of  limit-gauge. 

Fig.  8.  Plan  of  same. 

Fig.  0.  End  elevation  of  copper  block. 

Fig.  10.  Plan  of  same. 

Plate  III. 

Figs.  21-35.  Prints  from  copper  blocks  showing  size  of  cuts. 
a  shows  cuts  made  for  reading  of  3".5. 
b  shows  single  cut  for  reading  of  3".5. 

25  OBD 
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CUTTERS  AND  PISTONS  FOR  PRESSURE-GAUGES. 
[Spiral  cutters  nut  iucluded  ia  tbia  report.] 

The  descriptions  of  the  foniiH  aiifl  dimensions  of  cutters  and  pistous 
for  pressurogauges  tiave  been  jjublinhed  in  a  rather  t'ragineutary  man- 
lier, and  so  intcnuinglcd  with  correlative  siibjetits  that,  t*)  arrive  at  th^ 
history  of  what  has  V)ecu  done,  we  are  obliged  to  consult  the  severs" 
reports  through  which  the  various  details  are  scatteied.  In  view 
these  facts,  it  is  thought  desirable  to  collect  into  one  report  all  the  de- 
tails concerning  these  instruments;  in  other  words,  to  give  a  dcscriptiottj 
of  thcui  as  written  by  those  who  first  used  them.  The  exact  langna^ 
of  the  writers  has  been  retained  in  making  extracts  from  their  rei)orts. 
Some  of  the  subject-matter  of  these  extracts  is  irrelevant,  and  bears 
but  indirectly  upon  the  object  in  view,  but  it  could  not  be  avoided,  aa 
the  intention  is  to  ]trescnt  the  writers'  statements  entire.  In  August 
1854,  Major  Wade  submitted  a  rejiort  on  the  streugtli  and  properties  ol 
iiietals,  and  on  the  manufacture  of  bronze  and  iron  cannon  at  foundrit 
under  his  supervision  during  the  years  1850  and  1851,  from  which  the 
following  extracts  are  taken: 

Tlio  oomparalivo  goftnosu  or  bftrdnesw  of  metaln  ia  determined  by  tbe  built  of  the 
cavities,  or  iiidenlationa,  made  by  equal  preaaiireo;  tbe  softuens  beiug  aa  tbe  balk  di- 
rectly, and  tbe  bardncKs  us  tbe  bulk  Inversely. 

Tbe  instrument  used  fur  making  tbe  indentations  ig  represented  in  Figs.  1,2,3,  and  4, 
Plate  1.    The  form  uf  the  indenting  part  of  it  is  a  pyramid ;  tbe  sides  and  opposite  aa 
gles  of  its  bn>io  are  equal. 

The  lon^eat  diagonal  of  its  base  is  1  inob,  the  sbortitst  0".2,  and  the  boiKbt  of  tha 
pyramid  Ih  0  M.  The  planes  of  the  sidiw  iutursnct  at  tbe  penetrating  edge,  at  an  angle 
of  9<P.    (See  "  Experiments  on  Metals  for  Cannon,"  page  '^9.) 

Again : 

Of  the  different  forniH  of  cavity  made  by  the  indenting-tools,  that  of  tbo  pyramid  is 
nrcferrod.    Tbe  cone,  with  an  angle  of  iXN  at  its  point,  will  make  a  cavity  about  equal 
in  bulk  to  that  made  by  the  pyramid  under  equal   pressures;  but  tbe  latter  may  be 
more  iiccnrately  determined  because  it  makes  a  longer  mark,  and  minute  dirt'erencoo 
are  thus  rendered  more  sensible.    The  form  of  tbe  pyramid  may,  however,  be  improved 
by  making  tbe  longest  diagonal  of  itA  base  1".25  instead  of  1",  and  by  making  its  sidoM 
meet,  in  the  penetrating  edge,  at  an  angle  of  60^  instead  of  90^;  tbe  height  remaining 
the  same  as  at  present.    This  would  make  a  longer  line  and  mark  minnta  differeuceS 
more acoorately.    (See  "Experiments  on  Metals  fur  Cannon,'' page  266.)  ^1 

General  Itodman,  in  his  report  on  experiments  made  in  1857-5!*  fal 
determining  the  absolute  pressure  of  gds  in  the  bore  of  a  gun,  gives  t^| 
following :  f 

A  43-ponndergnn  was  pierced  tbrongb  tbe  oascabel,  alone  tbe  axis,  and  at  iotorvafl 
of  two  calibers  along  its  side  and  perpendicular  (except  that  nearest  tbe  muzzle)  to  iS 
exterior  surface,  with  bolus  0.38  inch  in  diameter  and  extending  throagh  to  the  bot^| 
Concentric  with  these  boles  were  boredolbers  1.5inchesin  diameter  and  1.5  inches  deefl 

These  holes  were  tapped,  and  the  bousing  which  containecl  the  indenting-tool  aiS 
the  copper  specimen  to  bo  indented  was  screwed  into  one  of  them  when  in  use,  ttifl 
others  being  tilled  with  plugs,  tightly  screwwl  in.  The  diameter  of  tbe  indentiiig-pijH 
ton,  on  the  inner  end  of  which  tbe  pressure  of  tbe  gas  was  exerted,  was  0.36d  iuo^| 
Fig.  5,  Plate  IV,  shows  a  section  through  the  axis,  and  Fig.  8  a  side  elevation  of  tl^| 
indenting  apparatus.  The  iudeuting-tool  bad  a  snng  loorA-in/;//  in  the  bousing.  TqJ 
bole  in  the  bousing,  shown  at  o,  and  tbe  recess  around  tbe  stem  of  tbe  indenting-tnfl 
which  it  enters,  were  made  fur  the  purpost<  of  letting  out  any  gas  that  might  pasa  t^| 
piston,  and  thus  prevent  its  acting  aguinst  the  shoulder  of  tlie  indeoting-toul,  and  ^M 
ibis  purpose  it  answered  very  well.  ■ 

The  mode  of  determining  pressures  by  this  apparatus  is  .is  follows:  H 

The  shank  or  piston  of  the  indenting-tool,  and  the  hole  in  the  boosing  Into  which  fl 
is  inserted  for  use,  are  well  cleaned  and  oiled,  and  tbe  iudenting-toul  inserted  into  i^M 
bousing,  which  is  tbeu  screwed  into  the  gun,  and  a  disk  of  soft  ropper  pluoed  on  tlS 
)ioint  of  the  indenting-tool,  the  disk  being  held  in  position  by  the  screw  a  acting  eitliS 
i;poa  a  «acuiid  copper  disk  or  upon  a  piece  of  iron  having  a  plane  surface  next  the  dilfl 
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to  be  indeiitoil.  The  presMiire  exerted  upon  the  inner  end  of  tbe  indontiDi;-|>i!ttonforaeB 
the  point  of  the  indontinfr-tnol  into  the  copper  diak  wh«D  the  gun  in  Bred.  This  disk  in 
th  ^n  roniove<l  to  thu  teHtin^uiaohino,  and  the  preflitnre  ruijnired  to  prodntie  an  uqnul  in- 
dentation with  the  siinie  tool  in  tho  Hiinie  disk,  or  one  from  tlie  sitiuo  hitr  of  copper,  is 
nocnriitidy  vT(M)rhud  :  tlion  kuowin^  tlie  urea  of  a  orosks-sevlion  of  the  iudeutin(;-piHtou, 
the  pressure  per  square  inch  is  oulcnlated.  For  the  purpose  uf  getting  {(renter  aceurnoy  of 
roailta,  the  indentinj^-puint  is  very  broad  and  thin,  ao  na  to  nrike  a  very  long  cut  ua 
DO  npared  with  itJt  breadth  an<l  depth.  With  the  toid  n>)e<l  in  these  experiment.^,  a  dif- 
ferunoe  of  pra^sure  of  25  pouuiU  was  dixtinatly  percoptil)le  when  added  to  ii  pre.<t8ur«  of 
S.UQDponndHon  the  indeotini;-lool.aud  corresponding  toaprea.4nreof  aUout;<,(llH)  pounds 
per  8(iuaro  inch  in  the  gun,  or  to  an  error  of  h^ss  than  'iM  pouuiU  in  :i,0lilj  pounds.  So 
that  The  indioiitioufi  of  tlii»  inHtrunient  may  bo  HJifely  regunled  as  upproxiniating  to 
within  1,000  pounds  of  the  true  pressure,  even  for  the  greatest  pressurcw  exerted,  and 
much  nearer  for  the  saniller  pressures.  This  method  of  cleterniining  tbe  pnwsuru  of 
gas  in  the  bore  of  a  gnn,  and  a  modilioation  of  it,  involving  the  use  of  a  spring  in  lieu 
of  the  indenting-U)ol  and  8|>euiiDeu,  was  snggostod  by  uio  to  Miy.  W.  Wade  a«  early 
as  1H51,  who  thought  well  of  it.  Ho,  however,  left  tbe  employ  of  the  Departmnut 
about  that  time,  and  I  never  had  an  opportunity  of  applying  it  till  in  these  experi- 
uieuts,  when  it  was  first  appl'ed  to  the  experimental  4^-pouuderguu.  (See  "Experi- 
ments on  Metals  (or  Cannon,''  pp,  174, 175.) 

la  tbe  foregoing  experiments  with  tbe  4v2-punnder  gun,  tbe  indentations  from  which 
tbe  pressures  at  the  bottom  of  the  bore  were  determined  were  made  by  a  piston  having 
a  much  longer  stem  than  that  which  made  tbe  indentations  from  which  tbe  pressures 
Bt  other  points  were  determined.     All  the  foregoing  results  with  that  gun  show  the 

tiressure  at  tbe  bottom  of  the  bore  to  be  very  considerably  less  than  that  at  two  culi- 
)Cr8,  In  order  to  reconcile  this  discrepancy,  a  piston  extending  into  tbe  surface  of  tbe 
bore  was  used  at  two  calibers,  and  gave  at  the  brst  lire  a  pressure  of  'i3,505  pounds, 
and  '2r>,5t>()  at  the  second  lire,  with  10  poniids  of  powder  and  one  solid  shot,  the  piston 
sticking  so  tightly  iu  the  guu  and  bousing  that  it  was  with  dilitioulty  that  it  was  ex- 
tracted. 

Tbe  canse  of  the  piston  sticking  was  that  tbe  powder  entered  the  space  around  the 
piston  and  clogged  it  so  tightly  that  its  indications  of  prnssnre  were  far  below  those 
obtained  with  the  short  piston  at  tbe  same  point,  or  those  obtained  at  the  breech.  Tbe 
use  of  both  the  long  pistons  was  then  abandoned,  and  one,  whose  inner  end  did  not 
extend  <|ait«  through  the  housing  when  in  position,  with  a  gas-check  of  thin  brass  in- 
serted, so  as  to  prevent  the  gas  mm  clogging  tbe  stem,  was  adopted.  Tbe  gas-oheck 
was  a  hollow  cup  made  of  sheet-bra.ss,  and  of  the  same  or  a  little  greater  diameter 
than  the  stom  of  tbe  indonting-piston ;  it  was  inserted  into  the  nunitu  of  the  housing 
with  its  mouth  toward  tbe  bore  of  tbe  guu.  Its  position  is  shown  at  g  in  the  section 
of  thu  indenting  apparatus,  (Fig,  5,  Plate  I.)  This  arrangement  was  fouud  to  entirely 
prevent  the  clogging  of  the  st^jm  of  the  indenting-t*H)l,  it  being  generally  as  free  from 
powder  stain  when  removed  as  when  inserted.  (Bee  "Experiments  on  Metals  for  Can- 
non," pp,  179, 180.) 

The  description  of  the  Rodman  pressure  pi.ston  given  in  tlio  Ordnance 
IhL-iQual  of  1861  is  substantially  the  saiue  as  that  given  above,  except 
that  the  hole  drilled  into  the  bore  of  tbe  gun  to  receive  the  shank  of  the 
bousing  is  given  asO".-!  in  diameter,  instead  of  0".38,  and  the  gas-check 
Is  made  of  thin  copper  instead  of  brass.  The  Ordnance  Manual  also 
states  that  "  this  shank  (of  the  housing)  has  a  cylindrical  hole  through 
its  axis  0..J7  inch  in  diameter,  into  which  the  piston  fits  closely." 

RODMAU'S  IKTEBNAL  PRESSURE-GAUGE. 


"Tbe pressure  of  tbe  gas  in  tbe  15-inch  gun  was  determined  by  the  method  of  indenta- 
tions, as  herntxifnre  explained,  exe<«pt  that  tbe  apparatus  was  placed  wholly  within  the 
bore  of  the  gun,  being  inserted  in  the  bottom  of  tbe  cartridge-bog,  and  having  thecharge 
filled  in  over  it,  so  that  no  |>owder  should  get  under  it  and  come  between  it  and  the 
bottom  of  tbe  bore  when  rammed  home  in  the  gun.  The  accompanying  diagram 
(Plate  V)  shows  tbe  oonstructiou  of  this  instrument;  A.\,  outer  cylinder  ;  BB,  screw- 
lug  for  closing  mouth  of  outer  cylinder ;  lih,  copper  gasket,  to  form  gas-tight  joint; 
;,  specimen  of  copper  to  bo  indented;  I,  indenting-toni ;  p,  Indenting-pistou ;  g,  gos- 
cbcck.  In  using  this  instrument,  all  its  parts,  except  the  extcriorof  the  outer  cylinder, 
are  carefully  cleaned  before  each  tire,  and  the  threads  of  tbe  screw-plug  and  the  indenC- 
ing-piston  carefully  oiled :  tbe  copper  M[>(>cinioQ  is  then  placed  in  the  bottom  of  tbe 
cylinder,  tbe  indontiug-piston  lns(^rted  into  the  screw-plug,  and  with  tbeonter  cylinder 
bon;:nntal  the  plug  is  screwed  home,  being  afterwards  tightly  set  in  with  n  wrench 
while  the  cylinder  is  held  in  a  vise.    Tbe  cylinder  is  then  carefully  sul  do«tk.'a.v^TL\X>% 
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dooed  end,  and  the  indentinf^-piston  gently  pnshed  down  till  the  point  of  the  indent 
ing-tool  rt<ats  upon  the  copper  apeciinen  ;  a  aiiiall  Kos-oheck  iti  then  inserted,  niuul 
OQtward,  till  it  re«t«  upon  tlie  end  of  the  iDdenting-piittun.  It  given  additional  sucu 
ity  aeainat  the  paasBge  of  giw  to  place  a  uniall  wad  of  cotton  or  tow  over  the  ga 
cbeoK,  preaHiufj;  itintirnily  witliout  driving,  iw  a  very  light  blow,  several  tiaies  n 
pealed,  might  give  agri^ater  indentation  than  that  due  to  the  prewtnre  to  which  it  w. 
CD  be  aiibjerted,  and  thna  give  crrnnouna  reHuIts.  The  instriunent  is  inserted  into  t1 
gnu  with  the  Hcrow-pliig  toward  the  muzzle,  and  is  generally  found  in  the  bore  of  tl 
gun  aft«r  iU  discbarge,  when  the  screw-plug  is  withdrawn  and  the  specimen  remoTi 
having  an  indentation  in  its  surface,  duo  to  the  pressure  that  has  b«en  exerted  npori 
the  outer  end  of  the  indentiug-piston.  The  indications  of  pressure  are  found  to  h 
generally,  something  less,  for  equal  charges,  by  this  instrument  than  by  the  extern, 
nousing;  this  may  be,  and  probnljly  is,  duo  to  the  retardation  of  the  rate  of  iiiUiimmi 
tion  of  tbe  charge  by  the  presence  of  the  iDstrunicnt,  and  to  the  heat  ab8orl>e<l  by  i 
For  these  reasons  this  iuacrameut  sliould  be  as  small  as  may  be  compatible  with  i' 
practical  use.  To  enable  those  who  have  not  the  means  of  determining  the  preasu 
corresponding  to  a  given  length  of  indentation,  to  obtain  approximate  results  from  tl 
pressnre-gaoge,  the  following  table*  wos  ooustruoted  by  uccuratuly  measuring  tli 
length  of  cut  due  to  each  100  pounds  from  100  to  0,000.  The  indentutions  were  mai: 
with  an  indenting  tofil  of  the  dimensions  given  in  tbe  plate,  (Plate  V,)  showing  t 
construction  of  tlie  pressure  gauge,  aud  in  tbe  same  bar  of  annealed  copper.  Tbri 
resnlts  were  plotted,  ond  the  accompanying  menu  cnrve  constructed  from  them, 
from  this  curvet  the  lengths  of  cnt«  given  in  the  table  were  taken."  (See  "Expel 
ments  on  Metals  for  Cannon,"  pp.  29U,  300.) 

In  reference  to  tbe  Boilman  internal  pre-ssure-jjange,  Coininander 
]iarvin,  U.  S.  Navy,  (see  "  Art.  1337,  p.  41)2,  Naval  Ordnance  and  Gun- 
nery,") gives  tbe  loilowing :  "  The  indications  of  pressure  by  tbis  instru- 
ment are  generally  found  to  bo  sometbing  less  for  equal  cbarges  of  pow- 
der than  tiiose  by  t^e  external  gauge ;  one  reason  for  tbis  is  probably 
owing  to  tbe  fact  tbat  in  tbe  external  gauge  tbe  gaii  has  a  considerable 
space  to  travel  tbrongb  between  tbe  powder  cbamber  and  tbe  indicating 
parts,  so  tbat  before  reacbing  tbe  piston  the  gases  have  attained  a  U'gS 
viaviva,  especially  with  quick-burning  powders.'' 


CrKOULAB  CUTTEBS. 


4 


The  Adams  cutter. — In  Jane  or  July,  1875,  Major  Farley,  Ordnance 
Department,  U.  S.  A.,  directed  Mr.  J.  S.  Adams,  a  gangemaker  at  the 
National  Armory,  to  make  two  cutters,  having  exactly  tlie  same  dimeu 
sions,  for  the  Rodman  pressure-gauge,  giving  him  as  a  model  a  pressur 
gauge  made  at  Frankford  arsenal,  designed  for  use  with  muskets.    Tlii 
knife-edge  of  this  model  was  of  the  usual  pyramidal  form  of  the  R 
man  cutter,  and  was  0".78  in  length.     Mr.  Adams  found  that  it  was 
mechanical  imiwRsibility  to  so  file  tbe  faces  of  this  pyramid  as  to  have 
the  two  cutting  or  indenting  edges  identical  in  form  and  dimensions.     Hi 
accordingly  conceived  the  idea  ol  turning  a  beveled  edge  with  a  circ 
lar  profile  upon  tbe  perimeter  of  a  steel  disk,  as  this  could  be  accurate! 
done  in  a  lathe  or  mill,  thus  securing  the  perfect  agreement  of  all  cutte 
taken  from  that  disk,  and  at  the  same  time  diminishing  both  the  coi 
and  time  of  fabrication.    Mr.  Adams  took  the  iiodmau  cutter  abo 
mentioned,  and  found  by  trial  a  circle  which  would  pass  througb  tli« 
three  angular  points  of  the  edge,  as  shown  here — 


eu> 
iro^H 


This  circle,  whose  diameter  he  found  to  be  2".8S,  he  assumed  as  tl* 
one  wliich  should  form  theoutting  etlgeof  the  new  series  of  cutters  to 


*T>>ldoomitt4:d. 


tOmitr«d. 
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fabricated.  The  Bt«el  disk  was  (H'.233  thick.  It  was  pierced  with  a 
central  bole  1"  in  diameter  for  convenience  of  adjustment  to  an  arbor 
of  a  lathe  or  mill  already  on  hand.  The  bevels  upon  the  two  Hides  were 
equal.  Hence,  the  cutting  edge  itself  is  an  arc  of  a  circle  with  a  diam- 
eter equal  to  2".88,  and  is  formed  by  the  intersection  of  two  right  cones, 
turned  base  to  base,  (bases  circular,)  and  having  a  common  axis.  This 
makes  the  bottom  of  the  cut,  or  indentation  in  the  copiter  block,  an  arc 
of  a  circle,  and  the  limiting  lines  of  the  same  indentation  upon  the  sur- 
face of  the  block,  arcs  of  two  equal  hyperbolas.  The  form  and  dimen- 
sions of  the  disk  and  cutter  are  given  in  Figs.  1,  2,  and  3,  Plate  VI. 

The  cutter-block  is  rectangular  in  shape,  1".18  long,  0".74  wide,  and 
0".74  thick.  A  groove  is  planed  in  one  of  the  longer  sides  0".2  deep,  and 
sufficiently  wide  to  receive  the  indenting  edge.  On  the  opposite  side  is 
drille<l  a  hole  0".4  deep  and  0".5  in  diameter,  for  the  reception  of  the 
larger  end  of  the  piston.  In  the  bottom  of  this  hole  a  smaller  one  is 
countersunk,  for  a  small  screw  which  projects  into  the  cutter-groove  and 
serves  to  hold  the  indenting  segment  in  position  after  insertion.  This 
segment  projects  0".3  from  the  cutter-block  and  is  engaged  0".2  in  that 
block.  There  have  been  three  Adams  cutters  of  the  same  size  taken 
from  the  disk  and  set  in  cutter-blocks,  viz :  Cutter  No.  1,  made  for  the 
Naiional  Armory,  and  now  on  hand  at  this  place ;  cutter  No.  2,  made 
for  Ba/ard  Powder  Company,  of  Hazardville,  Conn.  [This  cutter  was 
broken  in  the  hands  of  the  company  by  the  accidental  omission  of  the 
copper  block  from  the  housing  while  firing.]  Cutter  No.  3,  made  for 
Hazard  Powder  Company,  (to  replace  No.  2.)  There  is  material  for 
another  cutter  still  upon  the  disk. 

•  NATIONAL   AEMOET  CIKOULAB  OXJTTEB. 

This  is  a  modification  of  the  Adams  cutter,  from  which  it  differs  only 
in  the  details  of  its  form  and  dimeusions.  The  diameter  of  the  circle 
which  forms  the  cutting-edge  is  3";  the  angle  formed  by  the  elements 
of  the  two  right  cones  whose  intersection  forms  that  edge  is  6(P  instead 
of  61°  20'.  The  altitudes  of  these  cones  are  the  same,  and  are  equal  to 
0".866.  Thethicknessof  thediskis0".25.  The  angle  of  60°  was  adopted 
for  the  edge  as  being  an  angle  which  could  be  accurately  formed  in  a 
turning-lathe  without  dilficulty ;  as  almost  every  machinist  possesses  an 
equilateral  triangular  gauge  by  which  ho  can  verify  at  any  instant  the 
angle  included  between  the  legs  of  the  striding-gauge  that  he  uses  to 
guide  him  in  turning  the  bevels.  The  diameter  and  thickness  of  the 
disk-plate  were  chosen  with  reference  to  retaining  the  angle  of  60^,  and 
with  reference  to  ease  of  exact  measurement  by  practical  mechanics. 
By  assuming  these  dimensions  the  strength  of  the  cutter  is  not  impaired ; 
it  is  rendered  a  little  more  sensitive  to  small  differences  of  pressure  than 
the  Adams  cutter;  and  its  dimensions,  both  linear  and  angular,  are 
easily  preserved  in  fabrication  by  any  one  of  ordinary  mechanical  skill. 
The  limits  of  these  linear  dimensions,  whether  expressed  in  hundredths 
or  thousandths  of  an  inch,  can  always  be  made  to  fall  upon  the  larger 
and  more  common  divisions  of  almost  any  English  scale  of  inches.  The 
special  advantage  of  the  circular  cutting  or  indenting  edge  is  that  it  can 
be  readily  pressed  into  the  indentation,  i)reviously  made  in  the  copper 
block  or  disk  while  in  the  piece,  upon  its  removal  to  the  dynamometer 
or  testing-machine.  In  thecase  of  thepyramidal  cutter,  itis,  an<l  always 
will  be,  a  matter  of  considerable  difficulty  to  make  the  apex  of  the  pyr- 
amid coincide  with  its  former  position,  in  adjusting  it  in  a  dynaiuoaioter 
forthepurposeofgettiugthe  reading  of  the  estimator  or  theaftU\ii\^ol\>^«> 
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limit-gange,  in  order  to  govern  the  operator  in  mftking  the  similar  secondJ 
ary  cut  or  cuts  from  or  by  means  of  wbich  tbe  pressures  are  determined. 
The  more  accurately  the  cutter  is  inserted  into  the  indentation  made  bj 
the  forcfi  of  dischsirge,  and  tbe  greater  the  precision  of  the  adjustmeul 
of  the  limit  gauge,  tbe  more  nearly  will  be  the  api)roxiniation  to  the  true 
pressure  as  determined  by  tbe  dynamometer.  With  tbe  circular  cutterj 
no  difficulty  is  experienced  in  adjusting  its  edge  to  the  bottom  of  tb« 
indentation  in  the  coi)per.  The  steel  disks  for  the  National  Armory 
circular  cutters  were  made  in  September,  1870.  Two  of  these  disks  were 
made  upon  the  same  date  by  Mr.  Adams.     (See  Figs.  1  and  2,  Plate  VII. 

NATIONAL  AUMOEY  OIBOULAB  OUTTEE  NO.  1. 


The  indenting  segment  ( "  a,"  Fig.  1,  Plate  VII)  for  this  cutter  wa 
taken  from  one  of  the  disks  above  mentioned,  to  be  used  in  the  liodma 
internal  pressure-gauge  belonging  to  the  Department  of  Ordnance  an 
Gunnery- at  tbe  U.  S.  Military  Academy,  West  Point,  N.  Y.     It  is  set  in 
a  cylindrical  cutter-block,  0".54  in  length  and  1",5  in  diameter,  made  to 
fit  the  cylinder  of  the  pressure-gauge.    Tbe  segment  is  held  in  po^itiou 
by  two  screws  sunk  Hush  with  tbe  upper  surface  of  the  block.    Tbe  de- 
tails of  tbe  block  and  cutter  are  shown  in  Fig.  .},  Plate  VII.    The  copper 
disks  (Fig.  8,  Plate  VII)  used  in  the  above  pressure-gauge  are  1".4  in 
diameter  and  0".5  thick.    A  special  housing  and  limit-gauge  were  made 
for  the  Benton  dynamometer,  to  he  used  in  conjunction  with  this  cutte 
block  and  tbe  cojtper  disks. 

The  housing. — The  housing  (Figs.  4,  5,  and  6,  Plate  VII)  is  made  of 
steel,  2".5  long,  3"  wide,  and  1".4  high,  (exterior  dimensions.)  Tbe  top 
has  a  circular  hole  1".5  in  diameter,  into  which  the  cutter-block  is  in- 
serted. The  cylindrical  surface  of  this  hole  guides  and  retains  the  block 
in  a  vertical  position.  On  the  bottom  of  tbe  housing  is  a  sliding-biock 
(Fig.  7,  Plate  VII)  of  steel,  pierced,  with  a  bole  I".4  in  diameter  to  bold 
the  copper  disks.  The  motion  of  this  sliding-block  is  limited  laterally 
by  two  side  screws  upon  each  side  of  the  housing.  Its  longitudinal 
motion  toward  the  rear  is  arrested  by  a  stop  screwed  on  to  tbe  rear  of 
the  bousing.  This  utoj)  has  a  groove  parallel  to  its  upper  edge,  in 
order  to  avoid  interference  with  the  sliding  motion  from  the  aucideutaL 
lodgment  of  dust  or  dirt  between  the  stop  and  sliding-block. 

The  limit-gauge. — Tbe  limit-gauge,  (Fig.  1,  Plate  VIII,)  designed  fo 
use  with  this  housing,  consists  of  two  parts  having  a  common  longitud- 
inal axis.  Tbe  two  parts  are  connected  by  a  male  and  female  screw,  ai 
shown  in  the  ligure.  Tbe  upper  part  has  a  friction-screw  (a)  attached 
to  assist  in  preserving  the  adjustment.  The  lower  part  bas  a  roctan 
gular  base  1"  long  and  U".5  wide;  near  the  shoulder  toward  the  upper 
end  a  light  handle  (b)  is  screwed  in  for  convenience  in  use.  The  upper 
and  lower  bases  of  the  instrument  are  in  parallel  planes,  and  the  length 
of  the  gauge  must  be  adjusted  to  tbe  distance  between  tbe  surfaces  of 
the  guide-blocks  of  the  Benton  dynamometer. 

Manner  of  using. — On  taking  the  piston,  cutter,  and  copper  disk  from 
tbe  pressure-gauge  after  tiring,  it  will  be  found  that  an  indentation  bas 
been  made  in  tbe  middle  of  the  disk.  Kemove  the  disk  aud  cutter  to 
the  Benton  dynamometer.  Place  the  copjier  in  the  sliding  block  with 
tbe  indentation  running  lengthwise  of  the  block,  aud  put  tbem  both  into 
the  hou.sing ;  then  carefully  insert  (so  as  to  avoid  injuring  its  edge)  tbe 
cutter  through  tbe  round  ajjerture,  bring  tbe  indentation  in  tbe  copper 
dircctlj'  under  it  by  sliding  tbe  block  and  disk,  and  press  down  the  cat-^ 
ter  firmly  into  tbe  citvity  with  the  thumbs.    Turn  the  cutter-block  an 
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pper  disk  (both  being  free  to  move)  until  the  mark  on  the  top  and 
side  of  tlie  block  coiucides  with  the  mark  across  the  top  of  the  housing. 
By  keeping  the  cutter  and  housing  in  this  relative  position  the  paral- 
lelism of  the  middle  and  secondary  cuts  are  secured.  Now  place  the 
housing  upon  the  block  of  the  dynamometer  and  lower  the  screw  until 
the  upiKjr  guide-block  comes  to  a  bearing  upon  the  cutter  block;  give 

e  screw  a  few  turns  downward  to  insure  the  proper  insertion  of  the 
ge  of  the  cutter  into  the  indentation.    [When  the  side  of  the  scale  is 

sed  which  coutaius  Qfty  divisions  to  tne  inch,  turn  down  the  screw 
until  the  reading  on  the  scale  is  about  1".2  ;  provided,  the  scale  be  en- 
gaged 0".l2  iu  tiie  upper  slot.  There  is  no  danger  of  enlarging  the  in- 
dentation so  long  as  the  pressure  applied  to  "settle"  the  cutter  is  less 
than  that  which  produced  the  indentation.]  Without  raising  the  screw, 
adjust  the  liuiitgange  to  the  distance  between  the  two  guide-blocks; 
wheu  nearly  to  the  proper  height,  tighten  slightly  the  friction-screw, 
and  then  complete  the  adjustment  so  as  to  barely  allow  the  gauge  to 
slide  back  and  forth  between  the  guide-blocks  without  binding.  Lay 
the  limit  gauge  to  one  side,  taking  the  greatest  care  that  its  adjustment 
is  not  changed  by  the  accidental  turning  of  its  screw  until  after  the 
sexxindary  cuts  are  made.  Now,  with  the  thumb  and  forefinger  of  the 
right  hand,  raise  the  cutter  lightly  uutil  its  edge  is  just  clefir  of  the 
copper,  and,  by  the  pressure  of  the  left  thumb,  slide  the  block  with  the 
oopper  disk  to  the  right  or  left  uutil  its  side  brings  up  against  the  side 
screws,  keeping  its  rear  end  abutting  against  the  stop ;  lower  gently 
the  cutter,  keeping  the  mark  on  it  coincident  with  that  on  the  housing; 
bring  down  the  screw  slowly  uutil  it  bears  upon  the  cntterblock,  then 
resume  the  limit-gauge  and  have  the  screw  turned  down  until  the  thread 
of  light  between  the  top  of  the  gauge  and  upper  guide-block  is  just  dia- 
api>earing,  but  do  not  let  it  get  "i)ini;hed."  Kemove  the  gauge  and 
take  the  reading  ou  the  scale  of  the  dynamometer.  Ease  up  the  screw 
and  raise  the  cutter-block  as  before,  with  thumb  and  finger,  and  slide 
the  block  with  the  copper  disk  to  the  other  side  of  the  housing,  and 
make  similarly  a  second  cut  and  take  the  reading.  A  mean  of  these 
two  readings  (which  should  difl'er  but  little  from  each  other  if  proper 

ire  be  taken)  will  be  the  reading  corresponding  to  the  pressure  re- 
|aire«l;  with  this  mean  reading  as  an  argument,  enter  Table  III,  "C" 

id  "  D,"  for  Benton's  dynamometer,  and  take  out  the  pressure  corre- 
ending  to  it,provided  the  area  of  the  piston  be  one  tenth  of  one  square 
"^inch. 

NATIONAX  ABMOBY  CIECULAB  CUTTER  NO.  2. 

This  cutter  was  made  and  designed  to  be  used  at  this  place  in  the 
Rodman  external  pressure-gauge  for  determining  the  pressure  of  gas  in 
the  chambers  of  Springfield  ritles  and  carbines.  The  cutter-block  is 
maileof  hardened  steel,  rectangular  iu  shape,  1".L8  long,  0".76  high,  and 
0".74  thick.  The  groove  for  the  indenting  segment  and  the  hole  for  the 
larger  end  of  the  piston  are  identical  with  those  described  for  the 
Adams  cutter.  The  number  (2)  of  the  cutter  is  stamped  upon  the  side 
and  end  of  the  indenting  edge.  The  diameter  of  the  cutting-edge  is  in- 
dictvted  by  the  characters  "3"D.''  stamped  upon  tlie  other  side.  Thia 
block,  and  the  cutter,  is  shown  iu  Fig.  2,  Plate  VIII. 

NATIONAX,  AEMORT  CIEOULAE  CUTTER  NO.  3. 

This  cutter  ia  identical  with  National  Armory  circular  cutter  No.  2  in 
its  dimensions.  It  was  made  for  Frankford  arsenal,  to  be  used  in  con- 
nection with  a  musket  housing.  The  piston  belongiug  to  it  is  0".357 
iu  diameter.    It  is  shown  in  ita  true  dimensions  in  Plate  IX. 
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PISTONS. 


1 

m  their  ^ 


The  indenting-piatons  nsed  in  the  service  are  foand  to  vary  in 
diameters.  The  pressure  of  the  gas  is  exerted  upon  their  inner  ends, 
and  varies  directly  with  the  area  pressed.  It  is  desirable  to  have  a 
series  of  pistons  adopted  which  shall  have  the  same  area  of  cross-section. 
In  practice,  the  area  of  these  pistons  has  generally  been  assumed  to  be 
one-tenth  of  one  square  inch.  The  following  table  gives  the  diameters, 
areas,  and  pressures  upon  those  pistons  of  which  the  dimensions  are 
known,  neglecting  friction,  and  supposing  the  pressure  per  siiuare  inch 
to  be  100,000  pounds. 

T.IBLE. 


Plftona. 

a 

i 

li 

Bemarki. 

Onlnkiinr  M«niMl  IM1 

buha. 
.37 

.309 
.308 

.3,17 

.;«<«+ 

,336 
.337 

.355 

So.  in. 
,107531 

,  106940 

,  loots 

.100098 
.100000 
,009538 
.100098 

.0989798 

Lbi. 
1075S.1 

10094.0 
10834.9 

10009.8 
10000.0 
9953.8 
10009.8 

9807.98 

0".37  glTsn  liere  bocanie  thl«  Dnnibor 
hiA  sometliuM  b«ea  iu«il  in  cftlea- 
iatliiK  promarei. 

Made  Tor  yational  Armoty. 

Ti<U  "ISxporimenta  on  Usui*  for 
Cannon,'  pp.  174,  nS. 

Made  for  lue  with  "apInU  cntton." 

Frankrord  luwiaal.  (musltet) 

Metoalfo    

NatittDiU  Aimory  eIrooUr  oottsr. 
^inLlonaJ  Aniiory  oItcuIat  oultor 

No.  3. 
W«»l  Point  intenuil   preunre- 

gange. 

Alao  for  Ailama'a  outter. 
Ua<la  at  National  Armoiy  tot  Tnnlc 
CorA  araaosL 

Little  ia  known  in  regard  to  the  efifect  of  friction  npon  these  short 
pistons.  The  friction  of  the  gas  check  against  the  walls  of  the  hole 
would  render  the  indicated,  less  than  tlie  actual  pressures.  A  auiforiu 
system  of  pistons  and  cutters  should  be  established  in  ortler  to  render 
the  results  obtained  comparable.  The  more  nearly  the  conditions  are 
assimilated  the  greater  will  be  the  approximation  of  the  relative  press- 
ures to  agreement.  At  the  pre^ient  time  each  piston  necessitates  a 
separate  table  of  pressures,  and  when  the  length  of  the  cuts  is  required 
to  determine  the  pressures  a  table  must  be  constructed  for  each  cutter. 

KespectfuUy  submitted. 

D.  A,  LYLE, 
First  Lieutetiant  of  Ordnance. 

National  Armory,  December  11, 1876. 
To  the  CoMMANDiNO  Officer, 

National  Armory, 
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Table  L — Kational  Armory  aroular  eulter  No.  1,  vmAtfvr  Weii  PoinL 
Inttrnal  premar»-g»age.    (See  PUte  X.) 


Dkte. 


1876. 
Xovember  IS . . 
NoTvuber  IS . . 
VovemtMirtlO.. 
IfoTemberS ... 
Iforember  IS .. 
IfovemberS  ... 
November  IS .. 
KovetobiT  20 .. 
Novouilwr  9 ... 
Jdovember  £0 . . 


No.  1,  middle  oat. 


da 

a  B 


In. 
V.t 

1.8 
1.8 
S.0 
9.8 
S.S 
S.8 

a.8 

3.01 


In. 

.S6A 

.M 

.63 

.67S 

.78 

.77 

.84 

.84 

.80 

.ae 


1U900 
23900 
aSMO 
34800 
430.V) 
Sl:iM 
SI300 
S707S 
S6800 


Cat  Ko.  S. 


If 

«- 


In. 

I.R 
1.8 
1.83 
8.01 

a.  32 

S.S 

a.7 
a.  74 

3.03 

aoa 


/n. 
.S5 
.63 
.03 
.87.1 
.71 
.77 
.61 
.8IS 
.86 
.839 


Vb*. 

18S0O 
XMWO 
84793 

i».v;s 

3&3S0 
4:IO.'jO 
48550 
49100 
S76SIS 
STJSO 


Cat  No.  3. 


;3il 


In. 

L6 
•1.6) 
I.  81 
3.00 

an 

8.5 

xr\ 

3.IN 
S.94 


In. 

.S5 

.dl 

.69 
.66 
.695 
.77 

.a« 

.81S 

.86 

.8S 


?< 


IJ>: 

1H300 

18300 

94178 

»300 

JJ975 

43030 

.W475 

50750 

S4«0a 

SS190 


O     a> 


IM. 
18500 
91800 
94400 

99437.5 

31668.  S 

43050 

49313.  S 

49983 

S61I9.S 

S68S0 


*  Error  In  reading  the  aoale  of  Bsoton  dj-namoineler ;  but  u  it  w*a  lo  read  It  ia  pUoed  apon  tbo 
record. 

Not*. — CaU  No.  I  (inidrlln  cnt«>  worn  mivda  n  fow  days  before  the  others,  in  the  dynamometer.    Tb  " 
other  two  ontJi  were  ma4l«  by  tbo  llmit.i;aiieo  and  tbtm  the  n^itiiioiiit  Mkeu.    Nii  mure  cure  wiu  talcen 
in  adjastinf;  the  iiuiit-i;augH  tliaii  ih;U  likeTy  t^i  be  obsf^rv^  by  tin  ordinary  operator.    Care  etiuaid  bo 
exeroieod  by  the  pi^rdon  wbu  turns  down  tlie  ecruw,  aa  lie  wiU  i>t:  liituLy  to  "  piuoh  "  tbo  K^age,  eipe- 
4:iaily  eo  witlt  faigh  preuurea. 


Table  n. — PreMuret  in  ehambv  of  Springfield  rifle. 
Inetniments :  National  Armory  Cironlar  Cntter  No.  9 ;  Benton  Dynamometer  and  Llmlt-gange. 


Powder    from  Amer- 
ican Powder  Co. 


Jtfarka. 

JV  3 

Spea 

89 

a, 

3. 

A  Saoda... 

a, 

3. 
J 

SS 

a. 
1 

Al 

a. 

3. 

1. 

Reading  of 
Benton  dy- 
namometer. 


7i». 
LTC 
L70 
L8 

L79 
L83 
1.7S 

1.8 
L88 

I.  as 
Lsa 

1.47 
1.46 

1.76 

1.7 

L89 


In. 

L78 
1.8 

i.a 

1.71 

1.88 
1.75 

1.8 

L84 

1.69 

1.S9 
1.4S 
1.46 

L77 
1.7a 

i.«a 


Preaaniea  per  aqnare 
inob. 


Lbt. 
98890 


G1740 
944411 
91740 

83900 

90060 
19040 

16340 
14990 
14790 

99890 
91900 
94440 


S 


IM. 
98890 
83900 
83900 

91470 
94440 
88550 

93900 
94980 
19040 

16340 
1 4450 
14790 

93090 
91740 
34440 


I 


Lhi. 


33360 
93909 

81 60S 
84440 
93145 

93900 

assao 

19040 

16340 
14780 
14790 

99935 
91470 
84440 


I«ngtlu  of  onta. 


Initial  velool- 
tiea,mean(. 


"J 

s  3 


In. 
.73S 
.73 
.74 

.79 
.74 
.71$ 

.74 
.73 
.603 

.64 
.39 
.S6 

.74 
.69 
.73 


3 


Jrv. 
.79 

.67 
.71 

.a* 

.73 
.69 

.79 
.73 
.64 

.61 
.57 
.36 

.68 
.69 
.7* 


In. 
.78 
.71 
.73 

■  W 
.73 
.69 

.79 
.73 
.64 

.61 
.56 

.36 

.70 

.683 

.79 


il 


Feet. 


199S. 


iais.7 


I3ia4 


lasio 


1388.1 


Ftt. 


uaa< 


UOll 


1X9B.4 


iiMa 


1317.8 


Note —The  middle  cnla  were  made  by  the  aetatl  flrlns  of  aervioe-eharget  of  these  powden  In  • 


I  NOTI 

I  Springfield  rifle  with  Kndman  houaiiig  attached.    The  aecand  aod  third  ouW)  wer«  made  fn  the  Boutoa 

■  (vaamumeter.    The  initial  velocities  wore  taicou  and  cofflpocud  by  Lieutenant  Greer. 
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C. — Densimeters  for  the  determination  of  upccific  gravities  of  metala  ana 
targe-grained  powders  for  cannon. 

Office  op  the  Constuuotob  of  Ordnance, 

jN'eJO  York  City,  jifarch  12,  1877. 
SiE  :  llerewitb  I  have  the  houor  to  submit  a  description,  prepared  by 
your  diroctiou,  of  tlio  iuatrumeuts  employed,  aud  of  the  processes  pur- 1 
sued,  at  tbis  office,  iu  tbe  tletermiuatiou  of  the  8i>ecific  gravities  of  metuls  j 
aud  of  large-grained  cauuou  powders. 

Very' respectfully,  your  obedient  servant, 

CUAS.  S.  SMITH, 

Lieutenant  of  Ordnanie. 
Lieut.  Col.  S.  Crispin, 

Constructor  of  Ordnance,  U.  S,  A. 


1.  SPECIFIC  0UAVITXE8  OF  METALS  FOR  CANNON. 

TLe  instrument  employed  in  tbe  office  of  the  Constructor  of  Ordnance,] 
in  the  determination  of  the  specific  gravities  of  metals  for  cannon,  is] 
simply  a  form  of  tbe  hydrostatic  balance,  and  was  adopted  in  place  of 
the  hydrometer,  formerly  iu  use,  in  order  to  substitute  a  more  expedi- 
tious process  for  the  slow  and  tedious  operatiou  by  tbe  latter. 

DESCRIPTION  OF  THE   INSTRUMENT. 


Plate  I. — The  instrnment  consists  of  a  delicate  beam-scale  A,  having 
suspended  from  one  extremity  of  tbe  beam  a  brass  bucket  B,  the  bottom 
of  which  is  perforated  with  holes.  Underneath  tbe  bucket,  and  restiug^ 
on  a  tripofl  D — ^whieh  stands  over  the  scale  pan  in  such  a  manner  aa  not 
to  interfere  with  either  the  movement  of  the  balance  or  working  with 
the  pan — is  a  glass  jar  C,  to  contain  water  for  the  immersion  of  the 
bucket  and  .specimen.  A  mark  is  scratches!  upon  the  jar  near  the  top, 
and  this  mark  indicates  the  height  at  which  the  water  should,  after  tbe 
immersion  of  the  bucket,  always  stand  previous  to  an  experiment.  The 
immersion  of  the  specimen  causes  tbe  water  to  rise  above  tbis  mark, 
immersing  an  additional  portion  of  the  stem  of  tbe  bucket,  and  the  latter 
loses,  in  consecpience,  a  slight  portion  of  its  weight  in  reference  to  the 
beam.  A  correction,  therefore,  becomes  necessary  to  compensate  for 
this  apparent  loss  in  weight.  To  determine  tbis  correction,  the  bucket- 
stem  is  graduated  ia  tbe  following  manner:  The  beam  having  been 
thrown  into  action,  and  the  immersed  bucket  balanced  by  weights  in 
the  pan  attached  to  the  opposite  arm,  a  mark  is  made  upon  tbe  stem  of 
the  bucket  where  it  is  intersected  bj'  the  surface  of  tbe  water.  The 
height  of  the  water  iu  the  jar  is  then  raised  till  as  much  more  of  the 
stem  is  immersed  as  is  likely  ever  to  be  the  case  iu  practice.  Another 
mark  is  theu  made  where  tbe  stem  is  now  iutorsocted  by  the  water,  and 
the  loss  of  weight  in  the  bucket  ascertained. 

The  loss  in  weight,  for  the  maximum  immersion  of  the  stem,  amonnti 
to  only  one-tenth  of  a  grain,  while  the  corri»spouding  length  of  stem  in 
nearly  one  inch;  tbe  space  between  the  marks,  therefore,  may  be  readily 


e 


EEPOBT  OP  THE  CHIEF  OF  ORDNANCE. 


395 


sabdivided  into  tenths,  and  the  necessary  corrections  can  thus  be  read 
off  the  stem  in  actual  weight  to  the  nearest  tenth  of  a  grain. 

By  using  simply  a  thread  in  place  of  the  backet,  the  above  oorrootion 
might  be  neglected ;  bnt  the  greater  couveniouce  ofttMcd  by  the  latter 
ha.s  led  to  its  final  adoption.  A  thermometer  is  suspended  from  the 
upper  edge  of  the  jar,  as  shown  in  the  plate. 

The  balance  was  mauufacture<l  by  Decker  &  Sons,  of  New  York,  and 
is  designed  to  bear  weights  as  heavy  ns  35,000  grains.  It  was  adapted 
to  the  purpose  of  taking  specific  gravities,  as  above  described,  by  Mr. 
James  Green,  of  2vew  York. 

PROCES.S  OF  TAKIi^G  THE  SPEl^IKIC   GRVVITV   Wim  THE  BALANCE. 

<t  < 

The  process,  with  this  instrument,  of  taking  the  specific  gravity  of  a 
specimen  of  metal  naturally  suggests  itself. 

The  jar  being  filled  with  water  to  the  fixed  mark,  and  the  bucket  sus- 
pended therein,  the  beam  is  thrown  into  action,  and  the  weight  of  the 
immersed  bucket  ascertained  by  means  of  weights  placed  in  the  opposite 
scale-pan.  This  weight  being  noted  for  different  temperatures,  can  be 
tabulated,  and  thus  become  a  known  element  for  all  calculations  of  the 
specific  gravity  with  this  instrument.  The  specimen  of  metjd  is  tlieu 
placed  in  the  pan  underneath  the  jar,  and  weights  added  to  the  other 
pan  till  the  balance  of  the  beam  is  restored.  The  sum  of  these  weights 
is  the  weight  of  the  specimen  in  air,  plus  the  weight  of  the  bucket  in 
water.  The  specimen  is  now  transferred  from  the  pan  to  the  bucket, 
and  replaced  by  weights  in  the  pan  underneath  the  jar,  till  the  e<iuilib- 
rium  is  again  established.  The  sum  of  these  latter  weights  is  the  weight 
of  the  volume  of  water  displaced  by  the  specimen,  plus  the  weight  lost 
in  the  bucket,  due  to  the  immersion  of  an  additional  portion  of  its  stem. 
The  loss  in  weight  is  read  off  the  bucket  stem  in  tenths  of  a  grain,  and 
is  to  be  subtracted  from  the  weights  in  the  pan  underneath. 

Denote  the  weight  of  the  bucket  in  water,  as  first  determined,  by  a  ; 
the  same  weight  of  bucket  and  the  weight  of  the  specimen  in  air,  by  b  ; 
the  weight  requisite  to  restore  the  equipoise  after  immersion  of  the  speci- 
men by  cf  the  loss  of  weight  in  the  bucket  by  rf,  and  the  correction  for 
temperature  by  t.  Then  designating  by  D  the  specific  gravity  of  the 
metal  tested : 

D  =  (^~"^  * 
c  —  d 


Form  0/ record  of  oomputaUon. 


WolRllt*. 

1 

•s 

B 

Logsiithms  eorraapondtng  to— 

'+h-/- 

SpeoliQOD. 

a 
1: 

M 

a 

9 
-f 
•3 

a 

I 

1 

8+ 

e 

I 

i 

1 

a 
J 

l-o. 

e-d. 

If 
111 

1 

a 
an 

i 

e 

d 

77° 

< 

/ 

k 

.WSISM 

Steet 

MS 

flIT.SS 

ILK 

S-MrOTSB 

^9lvms 

Lsonni 

7.8548 
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ks  deter-  ^H 


The  following  table  exhibits  a  comparison  between  results  as 
mined,  first  with  tiie  balance,  and  tlieu  with  the  hydrometer,  empluyiug 
the  same  specimens  of  metal : 


Spoolmena. 

Speolllo  gnrity. 

DUbtesM. 

BAlwce. 

Hjdromater. 

asTeo 

7.6T78 
7.1108 

8. 37S3               .  unoT 

Wmught  iron 

• 

TIITas          -  .0009 
7.1134                 (mn 

The  figares  in  the  foarth  column  correspond  to  differences  in  the 
weights,  as  determined  bj  the  two  instruments,  amounting  to  fractions 
only  of  one  grain. 

2.  SPECIFIC  GRAVITIES  OF  LAEGE-GHAINED  P0WDEE8. 

The  instrument  employed  in  this  connection  was  oonstrncted  by  Mr. 
n.  Troemner,  of  Philadelphia,  Pa.,  after  the  plan  of  one  designed  by 
the  Messrs.  Da  Pont  de  Nemours  &  Co.,  and  employed  by  them,  with 
very  satisfiictory  results,  in  testing  large-grained  powder  at  their  works 
near  Wilmington,  Del. 

It  is  a  mercury  densimeter,  adapted,  by  its  construction,  to  the  re>  | 
ception  of  large  grains,  and  having  capacity  for  five  pounds  of  powder, 
which,  for  convenience,  is  the  weight  of  sample  always  employed.  It 
differs,  however,  from  the  small  densimeter  in  ordinary  use  by  a  combi- 
Dation  of  the  different  parts,  such  that  the  reservoir  for  containing  the 
powder  and  mercury  to  be  weighed,  and  the  balance  by  means  of  which 
the  weighings  are  made,  are  assembled  together  in  ouc  instrument.  The 
balance  also  is  so  adapted  to  its  speciiU  purpose  as  to  simplify  consid- 
erably the  subsequent  process  of  calculation.  A  great  saving  of  labor 
and  time  is  gained  by  this  form  of  the  instrument,  and  the  occurrence 
of  breaks  and  leaks,  so  frequent  in  the  smaller  one,  is  in  great  measure 
avoided.  Again,  from  the  much  larger  sample  of  powder  employed,  a 
fair  representative  result  of  the  specific  gravity  of  the  entire  lot  is  more 
likely  to  be  secured. 

DESOEIPTION  OP  THE  IKSTBUMENT. 


Plate  II. — To  describe  more  particularly,  the  instrument  consists  of 
three  principal  parts,  to  wit:  A  beam-scale,  A,  a  reservoir,  B,  to  contain 
the  powder  and  mercury  to  be  weighed,  and  of  a  bowl,  C,  to  contain  mer- 
cury alone.  In  conuection  therewith,  an  air-pump,  D,  is  employed,  the 
cylinder  of  which  has  communication  with  the  interior  of  the  reservoir' 
through  a  rubber  tube  leading  from  the  nozzle  z  of  the  pump  to  the 
glass  tube  o  at  the  top  of  the  reservoir.  The  balance  ia  suspended 
from  a  hook,  b,  firmly  secured  to  the  roof  of  the  housing,  and  its  axis 
of  suspension  is  a  knife-e<lge  lying  in  the  same  plane  with  the  axes  of 
suspension  of  the  rods  c  and  d  and  of  the  reservoir  B.  Platforms  e  and 
J" are  attached  to  the  suspen.sion-rods  c  and  rf,  on  which  to  place  the 
weights.  The  latter  consists  of  pounds,  tenths  of  a  pound,  and  five 
hundredths  of  a  pound,  marked  iu  reference  to  the  weights  they  will 
balance  in  the  reservoir,  and  of  a  large  unmarked  weight,  W,  termed 
tlie  "counterpoise."  This  counterpoise  has  a  cavity  bored  iu  it  length- 
wise, the  use  of  which  will  api>eur  hereafter;  its  weight  is  about  eight] 
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poands.  The  long  arm  of  the  beam  is  also  graduated,  and  by  means  of 
"  riders,"  or  sliding  weights,  the  weighings  can  bo  made  to  hnndredtha 
and  thousandths  of  a  pound;  the  graduated  edge  of  the  beam  la  in  the 
same  plane  with  the  knife-edges. 

k  and  i  are  counterpoises  admitting  of  movement  on  screw-spindles 
passing  through  them,  in  directions  that  are  respectively  parallel  and 
perpendicular  to  the  beam.  The  former  is  nsed  to  adjast  the  arms  to 
the  same  weight,  the  latter  to  regulate  the  sensibility  of  the  beam.  In 
connection  with  the  counterpoise  h,  a  light  wire  k  is  sometimes  used 
along  the  beam  to  facilitate  the  adjustment  of  the  arms.  The  beam  and 
its  appurtenances  proper  are  of  brass.       * 

The  reservoir  li  is  of  casMron  and  swings  on  trnnnions  in  the  yoke 

,  It  also  admits  of  a  horizontal  angular  movement  about  the  vertical 
jivot  I,  connecting  the  yoke  with  the  suspension-stirrup  wj.  A  screw- 
cap,  n,  fitted  with  a  leather  washer,  covers  the  mouth  of  the  reservoir, 
and  wlien  removed,  for  the  purpose  of  introducing  powder,  is  attached 
to  the  hook  o,  on  the  outside  of  the  yoke,  so  as  to  be  included  in  the 
weighing.  The  mercury  is  admitteil,  or  withdrawn,  through  the  stop- 
cock 8. 

The  conical  ends  of  the  reservoir  are  cast  in  separate  pieces  and  are 
afterward  screwed  on  to  the  cylinder,  the  joints  being  well  leaded. 
Careful  workmanship  is  requisite  to  prevent  the  formation  of  a  ledge, 
or  recess,  at  these  joints,  which  might  serve  to  retain  sufiScient  portions 
of  the  mercury  to  affect  the  accuracy  of  the  subsequent  weighings. 
The  diaphragms  of  wire  and  of  leather  usually  employed  to  cover  re- 
spectively the  upper  and  lower  apertures  of  the  reservoir  are  not 
required  in  this  instrument.  The  capacity  of  the  reservoir  is  about 
Beventy-oight  pounds  of  mercury,  or  forty  pounds  of  mercury  and  five 
pounds  of  i)owder.  The  mouth  is  2i  inches  iu  diameter,  and  the  sample 
of  powder  fills  the  reservoir  to  about  the  top  of  the  cylindrical  portion. 
The  weight  of  the  reservoir  is  twenty  and  a  half  pounds. 

The  bowl  C  is  of  cast  iron,  and  by  means  of  the  crank  n  can  bo  raised 
or  lowered  vertically.  An  outlet-pipe,  p,  at  the  bottom  of  the  bowl,  and 
furnished  with  a  stopcock,  permits  of  the  discharge  of  the  mercury 
when  desired. 

The  air-pump  is  one  of  llitchie's,  in  which,  the  cylinder  remaining 
stationary,  the  oscillation  takes  place  in  the  connecting-rod,  which  com- 
municates the  motion  of  the  handle  to  the  piston-rod. 


PKOCESS   OF  DETEEJUNING 


THE   SPECIFIO 
POWDEE. 


GRAVITY  OF  A  SAMPIJ;  OF 


f  The  beam  is  first  accurately  balanced  by  means  of  the  connterpoise 
A,  and  the  bowl  filled  with  mercury  and  run  up  till  the  nozzle  of  the 
reservoir  is  well  immersed  below  the  surface.  The  large  counterpoise 
W  is  then  placed  on  the  platform  suspended  from  the  shorter  aim,  the 
rubber  hose  slipped  over  the  top  of  the  glass  tube  of  the  reservoir,  the 
air  exhausted  by  means  of  the  pump,  and  the  stopcock  s  opened  to 
admit  the  mercury.    The  pumping  is  continued  during  the  ingress  of 

^^^e  mercury,  and  when  the  latter  has  risen  to  a  fixed  mark,  indicated 

^Bn  the  glass  tube,  the  stopcock  is  closed  and  the  rubber  hose  removed. 

^^sually  it  is  necessary  to  run  off  a  little  of  the  mercury  and  lower  it8 
upper  surface  to  the  fixed  mark.  The  balance  of  the  beam  is  now  re- 
stored by  dropping  fine  shot  into  the  cavity  of  the  counterpoise  W,  the 
weight  of  the  latter  being  slightly  less  than  the  weight  of  the  filled 
reservoir ;  this  done,  the  stop-cock  «  is  opened  and  the  resetvow  6va\>\XsA. 
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The  counterjioise  W  is  tben  replaced  by  the  5  ])ouii(l  weifc'ht,  th 
screw-cap  removed  and  hooked  to  the  yoke,  and  a  sutlicient  quaatity  o 
the  powder  to  be  tested  iutroduced  into  the  reservoir  to  balauce  the 
0-pound  weight.  The  screw-ctvp  is  tlien  replaced,  the  counterpoise  W 
added  to  the  5-pound  weight,  and  the  reservoir  filled  with  mercury 
by  means  of  the  air-pump  to  the  same  height  as  before.  The  equipoise 
is  now  restored  (the  rubber  tube  having  been  removed)  by  placing 
weights  on  the  platform  suspended  from  the  longer  arm  of  the  beam, 
and  in  addition  by  the  "riders"  on  the  beam  if  necessary.  The  sum 
of  these  weights  is  the  weight  of  the  mercury  displaced  by  the  powder, 
or  of  a  volume  of  mercury  e/Jual  to  the  volume  of  the  powder,  and  the 
8i)eciflc  gravity  of  the  latter  results  from  the  well-established  principle 
that  the  specific  gravities  of  two  substances  are  proportional  to  tba 
weights  of  equal  volumes  of  those  substances. 

Denote  the  sum  of  the  weights  on  the  longer  arm  by  W,  the  weight 
of  the  powder  by  w,  and  the  specific  gravity  of  the  mercury  at  the  tern* 
perature  of  the  time  of  observation  by  D,  and  we  shall  have  for  the' 
specific  gravity  of  the  powder,  denoted  by  d: 


4 


W 


In  the  use  of  this  form  of  the  densimeter  the  weighings  not  only  are 
rapidly  and  accurately  made,  but,  it  is  to  be  observed,  the  actual  weights 
required  for  the  computation  are  obtained  directly  by  a  discriminative 
process  peculiar  to  the  balance.  To  simplify  further,  the  weights  for 
the  longer  arm  are  marked  double  their  actual  value  in  reference  to  the 
reservoir,  so  that  in  the  computation  the  specific  gravity  is  obtained  by 
Betting  the  decimal-point  in  the  value  of  D  one  phice  further  to  the 
right,  and  dividing  by  the  value  of  W,  as  indicated  on  the  weights,  the 

effect  being  the  same  as  multiplying  by  2  both  terms  of  the  fraction  ^- 


Form  of  record  qf  computation. 


i 
I 

4 


Suople. 


Dn  Pont'a  bozagonal  F.  V. 


Donble  welgbu,  cor- 
rMpondiDS  to  wjoal 
Tolame*  or— 


Powder. 


10. 


Meroar;. 


76.  M 


Tompfratn  re 
of  io«raary. 


Sp«oiflo  KTST- 
Ity  of  mer- 
cury oorre- 
spoadlug  to 
observed 
tempemture. 


13;  Maes 


Speolfle 

gravity  of 

powder. 

10  «^ 


Below  is  a  table  showing  a  comparison  between  results  as  determined 
with  the  large  and  the  small  densimeters,  the  samples  being  selected  in 
the  following  manner,  viz:  Six  pounds  having  been  taken  out  of  a  bar- 
rel from  each  lot,  five  i)ounds  were  retained  at  this  office  and  tested  here 
on  the  large  densimeter,  while  the  remaining  pound  of  each  sample  was 
sent  to  Frankford  arsenal  to  be  tested  there  on  the  small  densimeter. 
The  actual  density  of  the  mercury  employed  was  ascertained,  and  th 
corrections  for  temperature  at  the  times  of  observations  made. 
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The  Frankford  results  were  determined  by  taking  a  mean  of  two  tests 
for  eacb  sample — aboat  3,000  grains  being  employed  at  a  time. 


SunplM. 


)n  Pont'n  Iicxagoniil  F.  V.  B.,  1875 
Da  Pout's  hexMgouul  G.  H.,  \»^i  .. 
^u  PoQt'a  boxai^onal  F.  U.,  1874  -. 


Speelflo  RnTitie 


Small    deo- 
*i  meter. 


LTBSS 
l.1»3i 
1.733« 


Ltrge    den- 
•liiieter. 


i.7sm 

1.7(04 
1.7(X)0 


DtlTereDoe. 


.  001 

.  003 

— .OUM 


The  results  given  in  the  following  tables  wore  detorniined  by  Mr.  J,  J 
O'Reilly,  of  Frankford  arsenal,  with  the  large  den.simeter  at  the  IMessrs 
Du  Font's  mills  and  with  the  small  densimeter  at  Frankford,  using  por- 
tions of  the  same  samples  of  powder  iu  the  latter  which  he  had  pre- 
viously employed  in  the  large  densimeter,  taking  the  precaution,  how- 
ever, to  wipe  the  grains  free  from  adhering  mercury  before  testing  them 
the  second  time : 

LARGE  DKN81MBTER. 


I 


k                                   Sample. 

Knoober  of 
lot. 

Welghta, 
pouoda. 

Namber  of 
hexagona. 

Spec  1  do 
gravity. 

f       ,                                  1 

I 

3 

4 

5 
5 
S 
5 

3SU 
358| 
330* 
3SH 

1.7MI 
1.7678 

LT6M 
1.71U 

AvorftzA  ... 

1.76S3 

SMALL  DENSIMETER. 

Fir$t  »erie$. 


r                                Sample. 

Kamber  of 
lot. 

Weight*, 
graSLna. 

Number  of 
hexagon*. 

Specido 
gravity. 

1 
9 
3 

* 

3987 
S957 
S910 
990 

30 
30 
30 
30 

I.7?1B 
1.  75W3 

1.  749U 
1.7501 

SMALL  DENSLMETEIt. 

Setondieria. 


Sample. 

Number    of 
lot. 

Weicbte, 
gralna. 

Number    of 
heiagoDB, 

Speolflo 
gr»Tity. 

Da  Poot's  bAXJUroxuI  K.  V  D  . ...<..< 

1 

S 
3 

4 

SOOl 
8990 
30X1 

asm 

30 
30 
30 
30 

1.7060 
I.7B71 

L77S5 
L'/BStJ 

1         Averase 

1  7031 

1          ^ 

I  reaalt  wilti  largo  dcuflliuetfir -.., 1.7653 

I  roiult  irith  amaU  donaiuioter 1.7(Ml 
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Owing  to  the  considerable  bulk  of  tbe  sample  employed  with  the  large 
densimeter,  and  tbe  comparatively  large  weights  of  powder  and  mer 
cury  that  consequently  enter  the  formula  for  the  compatation  of  the 
specific  gravity,  very  close  weighing  with  this  instrument  is  not  abso- 
lutely requisite.  A  variation,  for  instance,  of  46  grains  in  the  actual 
value  of  w,  or  of  350  grains  iu  that  of  W,  would  aflfect  the  resulting 
specific  gravity  by  only  two  points  in  the  third  place  of  decimals.  Thia 
feature  is  one  of  great  practical  utility,  as  it  enables  us  to  dispensa 
with  very  small  weights,  and  to  abridge  considerably  the  operationd 
of  weighing. 

CHAS.  S.  SMITH, 

Lieutenant  of  Ordnance. 

Office  op  the  Consxuuctob  op  Ordnance,  U.  8.  A., 

New  Ytyrk  City,  March  13,  1877. 
Respectfully  forwarded  to  the  Chief  of  Ordnance,  U.  S.  A.,  for  his 
iliibrmutiou. 

8.  CRiaPIN, 
Brevet  Colonel  U.  S.  A.,  Lieutenant- Colonel  of  Ordnance, 

Constructor  of  Ordnance. 


D. — Fabrication    of  coiled  wroughtiron  tjiintubes    at    the  West    Point 

foundry. 

Office  of  the  Constuuotob  of  Ordnance,  U.  S.  A.,  I 

New  York  City,  January  13,  1877. 

Sib  :  I  have  the  honor  to  transmit  herewith  a  report  prepared,  pur- 
suant to  my  instructions,  by  Lieut.  C.  S.  Smith,  Orduance  Department, 
on  the  manufacture  of  bar-iron,  and  its  subsequent  fabrication  into 
tubes  intended  for  the  conversion  of  10"  Rodman  smooth-bore  guns  into 
8"  rifles,  at  the  West  Point  foundry. 

The  report  will  be  found  to  cover  a  complete  description  of  the 
cesses  pursued. 

Very  respectfully,  your  obedient  servant, 

S.  CRISPIN, 
Brevet  Colonel  U.  S.  Army,  Lieutenant- Colonel  of  Ordnance^ 

Constructor  of  Ordnance. 
The  Chief  of  Ordnance,  U.  S.  A., 

Washinijton,  D.  C. 


Report  on  the  fabrication  of  coiled  trrouyhlimn  tubes  at  the  We^t  Poin 
foundry  for  conversion  of  Rodman  10"  smoothbore  guns  iiUo  6"  rifles. 

Office  op  the  Constructor  op  Ordnance,  U.  8.  A., 

New  Yorit  City,  Jkc€mher  30,  1876. 

Sm :  Uerewith  I  have  the  honor  to  submit  a  report,  prepared  at  yout 
request,  on  the  fabriwition  of  coiled  wrought  iron  tubes  at  the  Weafrj 
Point  foundry,  for  the  conversion  of  10"  Rodman  smooth-bores  into  8"  I 
rifles,  illustrating  thereby  the  American  as  oontrast«d  with  the  English  I 
mode  of  fabrication.    Thai  iwrtiou  of  the  report  touching  the  nuiDa- 
facture  of  the  iron  is,  of  necessity,  cursory  and  hut  meager,  inasmoch 
&B  a  full  kuowlege  upon  that  subject  could  ouly  be  sought  upon  the  an- 
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Brstanditig  tbat  tbe  iufui-niation  conveyed  sboald  be  treated  as  "  con 
I     fidential." 

^H  Very  respectfnlly,  your  obedient  servant, 

^1  CUAS.  S.  SMIXn, 

^H  Lieutenant  of  Ordnance. 

^H  Lieut.  Col.  S.  CRispm, 


MANUFACTOEB   OP   THE  BAB-IRON. 


The  bar-iron  employed  at  the  West  Point  foundry  in  the  fabrication 
of  tal>es  for  gun-conversion  is  inaunfa<!tared  at  the  CFlster  Iron  Works, 
Sangertles,  N.  Y.,  an  e8tabli.shineiit  which  has  long  enjoyed  a  high  rep- 
utation for  the  excellent  quality  of  its  iron.    The  pig  from  which  the 
iron  is  produced  is  derived  chiefly  from  the  Lake  Champh»in  magnetic 
'     ores,  and  from  some  of  the  hematite  ores  of  I'eunsylvania,  the  suitable 
^proportions  of  kind  and  grade  to  yield  a  satisfactory  metal  being  the 
^Besnlt  of  much  careful  ex|>erimeut. 

^H^The  various  openltious  of  puddling,  rolling,  &c.,  differ  in  no  particular 
^Bespect  from  the  ordinary  methods  employed,  except  in  the  greater  care 
^^xercised  to  secure  a  high  standard  for  the  quality  of  the  product.  A 
!      brief  notice  here  will  therefore  suffice. 

i         The  charge  of  |)ig-iron  is  first  heated  to  redness  by  the  waste  beat 
:     from  the  reverberatory  furnace,  and  is  then  thrown  into  the  hearth  along 
'     with  a  quantity  of  cimler.    The  charge  consists  of  448  pounds,  the 
yield  of  blooms  amounting  to  altout  05  [ler  cent,  of  the  metal  charged ; 
I     the  amount  of  coal  consumed  is  2,375  pounds  per  ton  of  puddle-bars, 
and  the  time  occupied  from  the  charging  of  the  furnace  to  the  with- 
drawal of  the  puddle-balls  is  about  IJ  hours. 
\         The  process  in  the  furnace  is  what  is  termed  the  "boiling  process," 
I     and  tbe  regulation  of  the  draught  during  this  period  is  an  operation     / 
[e<iuiring  great  care  and  good  judgment,  as  upon  it  the  quality  of  tbe 
r-irou  will  in  great  measure  depend.     It  is  important  that  tbe  iron 
signed  for  gun-tul)es  shall  not  be  too  "dry,"  i.  e.,  deficient  in  cinder,  as 
cb  an  iron  crumbles  under  a  high  beat,  and,  at  best,  welds  but  im- 
rfectly.    <  )u  the  other  liand,  the  presence  of  any  considerable  quautity 
cinder  indicates  an  iiisuUicient  "working,"  besides  furnishing  for  the 
re  of  the  gun  a  material  that  is  uot  sufficiently  homogeneous  and  com- 
ict  to  resist  well  the  eroding  action  of  the  powder-gjises.    Tbe  puddle- 
all,  under  the  action  of  tbe  hammer,  is  formed  into  a  bloom  about  18" 
long,  by  4"  or  5"  sijuare,  and  weighing  about  100  pounds.    The  blooms, 
~  fore  cooling,  are  passed  between  the  rollers — both  "roughing"  and 
tinishiijg" — and  result  in  what  are  termed  "muck-bars,"  long  Hat  bars 
from  i"  to  2"  wide,  and  g"  thick.    The  "  muck-bars"  are  cut  up  and 
iled.    Tbe  piles  are  then  pliiced  in  tbe  furnace  and  raised  to  a  white 
at,  when  they  are  subjected  to  a  succession  of  rollings,  by  which  they 
converted  into  bars  about  23'  long  and  i"  thick.    Each  time,  before 
iug  passed  between  the  rollers,  the  piles  are  turned  one-fourth  round, 
tliHt  the  compression  of  tbe  metal  takes  place  in  dii'ectious  that  are 
ternately  parallel  and  periienilicular  to  tbe  layers. 
The  operations  of  cutting,  piling,  au<l  rolling  are  then  repeated,  and 
tbe  resulting  bar  or  plate  cut  into  lengths  of  53",  and  piles  made  about 
iJA"  high  by  7"  wide,  for  tbe  final  rolling.    The  top  and  bottom  plates  of 
these  la«t  piles  are  about  f  thick,  while  the  intermediate  plates  are  i" 
thick.    At  this  stiige,  tbe  piles  are  passed  between  the  rollers,  at  fiist 
with  the  layers  horizontal,  but  are  afterward  so  manipulated  tbat  the 
corners  of  the  piles  shall  take  the  groove  in  the  rollers.    T\\ei  \)\fc<ia.\\'Ov«Vi 
is  taken  in  beating  the  piles  to  separate  sUgViUj  t\\e  sutcfca>svvfcVA^«K*> 
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in  order  tliat  the  lieat  may  more  readily  penetrate  tlio  mass,  and  botb 
in  piling  and  rolling  the  iron,  it  is  important  that  the  direction  of  the 
fiber  should  be  preserved  always  the  same.  In  the  tinished  bar  the  ele- 
mentary plates  stand  parallel  with  the  depth,  the  position  most  favorable 
to  their  tinal  consolidation  in  the  subsequent  i)roces8  of  coil-welding. 
The  length  of  the  bar  is  about  23',  and  the  cross  section  hexagonal  in 
form,  as  shown  in  the  following  Ugure,  to  compensate  for  tho  changes  in 
form  incident  to  the  process  of  coiliug.* 


Fignre  I  is  the  cross-section  of  the  bar  employed  (Elswick)  in  the  >i'\ 
and  Fig.  II  of  the  bar  employed  in   '     ^ ' 


Soalai  h>If  «<ia. 


•A  Imr   of  amaller   croMi  M.'Ct iou   tbuu  the  aliDVe  «a»  employed   nt   the  "  ElswIcI 
Works  "  ia  l/m  niannfjcturo  of  i"  lidivtubes  fur  tho  L'liiletl  SuiIcb.    See  next  page. 
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By  luakinii:  the  bar  siraply  trapezoidal  iu  cross-section,  it  was  foiind 
that  iu  coiling  the  sides  become  concave,  thereby  forming  a  pocket 
which,  in  the  subsequeut  process  of  nniiing  the  folds  of  the  coil,  served 
as  a  receptacle  for  cinder,  and  proved  an  obstacle  to  perfect  welding.  In 
order  to  avoid  a  feature  so  objectionable,  the  shoulders  a  b  were  added, 
whence  a  supply  of  metal  can  be  drawn  tx)  till  up  the  cavity  of  the  sides. 
The  ends  of  the  finished  bar  are  cut  off  to  where  the  material  is  thor- 
onghly  welded  and  jierfectly  sound,  the  greater  length  being  taken 
from  the  end  which  was  nearest  the  furnace-door,  as  being  the  colder 
end. 

The  bar  is  now  ready  for  shipment  to  the  foundry, 

Spfciuiensof  this  bar-iron  have  been  subjected  to  mechanical  tests  at 
this  odjce,  for  the  purpose  of  ascertaining  the  physical  properties  of  the 
metal,  the  detailed  results  of  which  are  shown  in  the  tables  appended. 

Following  is  a  tabular  comparison  between  the  "Ulster"  bar-iron  and 
the  "  liidsdale  "  bar-iron ;  the  latter  being  that  employed  by  Sir  William 
Armstrong  &  Co.,  at  the  Elswick  Works,  in  the  fabrication  of  gun-tubes 
ud  coils. 


r 

Material. 

T»ii»llf>  strunirlii.    Eluncuilon    pur 
pniiuil  t*  iiur        iDcli  ut  brfak- 
Hquart*  iuuii.            lug. 

Elnsfio    limit, 
puuuda. 

nnnnlty. 

TJlster. 

Kldadole. 

Utater. 

Rldadal6. 

TJUter. 

Ridndale. 

cuter. 

Rldsdale. 

Bar-iron,  (along  iU  flber)  . . 

59.000 

SS,S34 

0".303 

0".S99 

99,300 

34,000 

7.6M 

7.690 

RsMaRiu.— Tbe  'abore  flgurva  were  dotermlcod  by  taking  a  meao  of  flva  Mala  of  Uie  Clater  ood 
two  uf  tbs  Ridadale  irvu. 

The  following  analyses  of  samples  of  the  same  irons,  made  by  Mr. 
Walter  U.  Hill,  chemist  of  the  naval  torpedo  station,  have  been  kindly 
furiii.shed  this  office  by  Commander  F.  J.  Uiggiuson,  V.  S.  N.,  inspector 
uf  oidiiaiKse  ai  the  West  Point  foundry. 


I  oxide  of  iron. 


a04T 


a  374 

0.018 

i.ao8 

0.004 


100.  uou 


0.037 
Trace. 

\.iie 
it.otm 

i.  144 

0.034 

80.463 


100.  OUO 


The  above  tables  e.^hibit  a  resemblance  between  the  two  varieties  of 
iron  which  is  remarkable,  since  the  American  manufacturers  posses.sed 
uo  accurate  knowledge  of  the  mode  of  fabrication  of  the  English  iron, 
but  were  guided  almost  entirely  in  their  efforts  by  such  imperfect  data 
as  could  be  gleaned  from  reports  of  Parliamentary  committees  on  the 
failure  of  a  large  number  of  coiled  wroiight-iron  tubes  iu  England  ;  re- 
I>orts  of  which  the  chief  value  lay  in  their  pointing  out  the  nature  of 
existing  defects  in  material  and  manulactnre,  rather  than  the  coarse  oC 
practice  by  which  those  defects  might  be  removed  or  avoV^eOi. 
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FABRICATION   OF  TUE   TtHJES. 

The  bnr-iroii,  as  received  jit  the  fouinlry,  is  in  lengths  of  IGJf,  andl 
for  the  A  tube,  and  of  I'O'  for  tlie  H  tube,  the  cross  section  of'the  la(j 
being  a  square  of  2^"  on  a  side.    The  weights  are  about  as  follows ! 

Pot 

Ix>ng  bar  for  A  tube 

Short  bar  for  A  tube 

Bar  for  B  tube 

The  A  tube  is  composed  of  fonr  sections  or  short  tubes  welded  togetl| 
each  section,  as  well  as  the  B  tube,  consisting  of  two  bars,  which ^ 
united,  end  to  end,  before  coiling.    The  long  bars  for  the  A  tubei 
enaployed  in  the  breech  section,  in  order  to  give  that  section  such  ler 
that  the  joint  between  it  and  the  next  section  shall  be  well  in  adva 
of  tlie  B  tube. 

WELDING  THE  BARS. 

To  prepare  the  bars  for  welding,  they  are  sorted  in  pairs,  and  the 
to  be  united  shaped  as  illustrated  on  Plate  I  for  scarfing.     At  the  si 
time,  the  other  ends  are  tai)ered,  by  heating  and  hammering,  and  an 
and  shoulder,  a  b,  formed  for  purposes  in  coiling. 

The  V  scarf,  by  affording  a  firm  grasp  to  the  ends,  and  by  expoi 
a  large  sujface  for  welding,  is  thought  to  insure  a  strong  joint;  yet, 
great  is  the  strain  thrown  upon  the  bar  in  the  operation  of  coiling 
separation  does  sometimes  take  place  at  that  point. 

The  welding  is  readily  performed  by  means  of  a  "  hollow  fire"  and 
adjacent  steam-hammer.    The  joint  is  subjected  to  three  heats.     At  the 
first  heat  the  bars  are  butt-welded  by  means  of  sledges;  at  the  seci 
and  third  heats  the  joint  is  lapwoldod  by  the  steam-hammer,  the 
agonal  cross-section  being  afterward  restored  by  interposing  a  wedg^ 
shaped  tool  between  the  bar  and  the  hammer.     While  in  the  fire,  oui 
cud  of  the  bar  abuts  against  a  heavy  timber,  and  the  other  end  i« 
Xieatedly  struck  upon  with  a  sledge  to  close  and  upset  the  joint. 

COILING. 


The  coiling  process  is  a  familiar  one,  the  method  pursued  at  Oi 
Spring  ditfering  in  no  important  respect  from  the  English  method, 
heating  oven  is  shown  on  Plate  II,  in  plan,  section,  and  elevation, 
1,  2,  3,  and  4. 

Total  length  of  oven 78' 

Height 

Width 

The  grates  and  ash-pits,  seven  in  number,  are  ranged  along  one" 
side,  and  the  draught  enters  under  the  grates.  The  blower  is  worked 
by  the  engine  that  revolves  the  coiling  aitpuratus.  The  number  of  (ires 
employed  at  any  one  time  depends  ujion  the  length  of  the  bars  to  be 
heated.  About  ninety  bushels  of  anthracite  coal  a  day  are  consumed 
in  each  grate.  At  the  rear  of  the  oven  is  a  roller-way  upon  whi.li  tli.> 
bars  are  moved  into  the  oven.  The  slope  of  the  oven  and  trestli 
facilitates  the  insertion  of  the  bars;  but,  as  a  feature  of  the  coi.i,; 
tion,  it  resnlted  rather  from  the  inclination  of  the  ground  on  which 
oven  is  built  than  from  design.  The  bars  are  i)ushed  into  the  o^ 
Ha  far  as  it  ie  possible  to  push  them,  and  then  a  long  iron  hook  is  psi 
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in  from  the  front  and  hooked  into  the  eye  in  the  end  of  the  bar.  A  chain 
leading  from  tlie  windlass  of  a  steam-crane  is  connected  with  the  hook, 
and  tlie  bar  is  drawn  forward  bj'  the  revolution  of  the  windlass.  It  re- 
quires about  three  hours  to  heat  tlie  oven,  and  after  that  about  one  hour 
to  heat  the  iron  to  a  bright  redness,  the  temperature  required.  The  oven 
ha«»  a  capacity  for  eight  bars ;  but,  to  secure  greater  facility  in  handling, 
more  than  four  are  sehlom  heated  at  once. 

The  coiling  apparatus  is  shown  on  Plate  II,  Fig.  5.  a  is  a  mandrel, 
sliglitly  conical  in  form,  on  which  the  bar  is  wound  ;  6  is  a  roller-guide, 
over  which  the  bar  passes,  .and  by  means  of  which  the  exterior  diameter 
of  the  coil  is  regulated;  c  is  a  sliding  guide  which  regulates  the  spiral 
of  the  coil.  At  d  is  the  steam-piston  which  communicates  the  motion. 
On  the  mandrel  is  an  iron  disk,  e,  through  which  is  inserted  a  pin  or  key, 
/',  and  the  end  of  the  bar  is  attached  to  the  mandrel  by  passing  between 
it  and  the  key,  and  hooking  over  the  latter  by  means  of  the  shoulder. 
In  this  position  the  nan-ow  side  of  the  bar  is  down  or  against  the  man- 
drel. 

The  apparatus  having  been  pnt  into  gear,  the  mandrel  revolves,  wind- 
ing the  bar  around  it.  To  remove  the  coil,  the  apparatus  is  thnjwn  out 
of  gear,  the  cajj-squares  of  the  mandrel  are  removed,  and,  by  means  of 
the  steam-crane  standing  immediately  in  rear,  the  mandrel  is  unshipped 
and  swung  round.  The  coil  is  then  started  by  driving  in  wedges  be- 
tween the  end  of  the  coil  and  the  disk  i\  after  which  it  is  readily  removed. 

Alter  coiling,  the  cross-section  of  the  bar  is  slightly  concave  on  the 
exterior  and  convex  on  the  interior  of  the  coil,  while  the  distances  be- 
tween the  folds  are  less  on  the  interior  than  on  the  exterior.  It  requires 
one  hour  to  coil  four  bars. 


iro 
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WELDING  THE  OOILS. 

When  removed  from  the  mandrel,  the  ends  of  the  bar  tfroject  out 
from  the  coil,  and  the  folds  are  very  open,  varying  from  ^"  to  1^"  on 

e  exterior.    The  ends  arc  therefore  heated  and  hammeretl  round  to 

uform  to  the  curvature  of  the  coil.  The  next  step  is  one  of  closing 
iTie  folds  and  welding  them.  For  these  operations,  there  are  proviile.l 
two  cast-iron  tubes,  banded  with  wronght-iron  hoops,  termed  "  welding 
pots,"  (Plate  III,  Figs.  1,  2,  .3,  and  4.)  These  jwts  are  cylindrical  with- 
out, but  sliglitly  conical  within,  and  are  of  two  sizes,  the  diameter  of 
the  smaller  being  14iJ"  and  of  the  larger  14f"  at  bottom.  In  connec- 
tion with  the  iiots  is  used  a  slioi-t  iron  cylinder  (Fig.  C)  about  9"  in 
height  aiid  H"  in  diameter,  termetl  the  "  cheese,"  which  receives  directly 
the  impact  of  the  hammer.  The  coil  is  at  first  heated  to  redness  in  an 
ordinary  reverberatory  heating-furnace,  and  then  transferred,  by  means 
of  a  porter-bar  suspended  from  a  crane,  to  the  smaller  welding-pot, 
where  it  is  simply  pressed  under  the  hammer.  The  effect  of  this  opera- 
tion is  to  close  the  folds  along  the  surface  of  the  bore.  The  porter-bar 
is  provided  with  a  heavy  sliding  counterpoise  to  facilitate  handling  it. 

In  onler  to  avoid  weak  or  imperfect  welding  of  the  folds,  it  is  desira- 
ble that  tiie  process  should  commence  at  the  interior  surface  of  the  coil 
and  progress  gradually  outward,  thus  leaving  to  the  last  an  open  joint 
at  the  exterior  for  the  escape  of  the  cinder  squeezed  out  in  the  operation. 
This  end,  it  is  thought,  is  secured  by  the  particular  I'orm  of  cross-sec- 
tion given  to  the  bar,  and  by  the  precaution  taken  of  first  closing  the 
Ks  along  the  interior  surface  before  proceeding  to  the  welding, 
he  coil  is  now  replace  in  the  furnace  and  subjected  to  a  weldm%- 
t,  which  occupies  from  2^  to  3  hoars.  It  is  then  T«n\o\«vV\A  xXi«> 
I 
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emaller  weldingpot,  and  tbe  "  cheese"  dropped  upon  it,  and  bammerci 
till  the  latter  sinks  to  a  certaiu  mark  chalkod  upon  it.    The  pot  is  thei 
turned  over,  and  the  coil  withdrawn  by  uieaus  of  blocks  and  tackl 
The  coil  is  then  heated  for  the  third  time,  and  the  same  operation 
above  repeated,  except  that  the  larger  pot  is  emplojcd. 

The  lenf^th  of  the  coil  after  closing  the  folds  is  abont  4J',  and  tbe 
exterior  diameter  from  13"  to  134".  After  being  withdrawn  from  tbe 
large  pot,  the  length  is  about  3';  the  exterior  diameter  about  that  of 
the  pot,  and  the  interior  diameter  from  5"  to  7".  The  width  of  fold  in 
tbe  coils  for  the  "A"  tube  is  now  about  2.7o",  while  in  those  for  '*1J", 
tubes  it  is  about  2". 

The  hammer  employed  in  welding  the  coils  in  an  8ton  steam-hammerl 

On  Plate  IV,  Figs.  1,  2,  and  3,  are  illustrations  of  the  coil  at  the 
following  stages  of  its  fabrication,  viz :  After  being  removal  from  tbe 
mandrel  of  the  coiling  apparatus,  after  the  closing  of  the  folds  along 
the  surface  of  tbe  bore,  and  after  the  welding  of  the  folds. 

In  England,  the  process  of  coil-welding  ditt'ers  as  follows  from  tho 
above:  The  coil  having  been  subjected  to  a  welding-heat,  "  it  is  [daced 
vertically  under  the  steam-hammer,  and  receives  a  few  smart  blows  to 
weld  the  folds.  It  is  then  thrown  on  its  side,  and  being  gradually 
turned  is  hammered  (or  patted)  all  around  to  straighten  it.  It  is  then 
raised  vertically  again,  and  a  punch  or  mandrel — rather  over  half  the 
length  and  a  little  larger  than  the  interior  diameter  of  the  coil — is 
hammered  down  its  own  length.  The  coil  is  next  placed  on  its  side  and 
hammered  round  that  half  of  its  length,  thus  being  made  very  compact, 
and  large  enough  to  let  the  mandrel  fall  out.  After  this,  the  coil  is 
again  raised  vertical,  and  the  mandrel  is  forced  in  the  opposite  end,  and 
the  process  repeated.  The  reason  a  long  m.andrel  is  not  forced  through 
the  whole  length  of  the  coil  is  that  it  would  tend  to  separate  the  folds. 
The  coil  is  rejjlaced  (upright)  in  the  furnace  for  the  second  heating,  and 
much  the 'same  process  is  followed  to  render  the  ring  more  consolidated 
as  well  as  more  shapely." 

By  the  American  process,  there  seems  to  be  no  tendency  whatever  to 
separate  the  folds  during  any  part  of  the  operation.  The  coil  is  with- 
drawn from  the  weldiug-pot  by  connecting  the  tackle  with  an  iron  rod] 
which  passes  down  tbe  interior  of  the  coil, 'and  is  held  by  a  key  at  I 
bottom,  so  that  the  strain  is  transmitted  to  that  i>oint. 


M 


■n^ELDINa  THE  SECTIONS. 


After  welding  the  folds,  the  coil  is  extremely  rough  and  uneven  on 
the  interior;  it  is  therefore  removed  to  the  shops,  where  it  is  rotigb 
bored  to  within  O".?.*}  of  the  true  diameter  of  the  tube,  which  furnishc 
a  straight  and  uniform  bore  for  the  formation  of  the  tube.    The  extorio 
is  comjjaratively  smooth  and  cylindrical. 

To  unite  two  or  more  coils  to  form  a  tnbe,  the  ends  are  faced  ani 
reciprocally  recessed ;  that  is,  a  projection  is  formed  at  one  end  of  a  coi| 
while  a  recess  is  bored  in  the  corresponding  end  of  another  coil,  {i 
Plate  III,  Fig.  5.)  The  height  of  the  i)rojection  is  a  little  greater  tht 
the  depth  of  the  reces.s,  in  order  that  a  close  Joint  may  be  obtained  on 
the  interior.  Tbe  recess  is  then  expanded  by  heat  and  shrunk  over  the 
projection,  so  that  the  two  coils  are  sufficiently  stuck  together  to  adm^ 
of  being  put  into  the  furnace  for  welding.  An  iron  rod,  with  a  key 
one  end  and  a  nut  on  the  other,  is  passed  through  the  sections,  and  tb 
not  sjTcwed  up  to  prevent  separation  in  shrinking. 

Tbe  furnace  for  welding  the  sections  is  so  constructed  that  an  intent 
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lieat  sbiiU  act  only  upon  the  joint.  The  hatt-welding  is  performed  by 
ineana  of  a  powerful  screw-press.  The  furnace  and  weUliu};  apparatus 
are  illustrated  on  Plate  V.  The  tube  is  placed  in  the  furnace  by  means 
of  the  crane  and  a  i>orter  bar ;  the  bars  a  a  are  then  raised  on  the 
8upj>orting-proi>8  b,  the  cross-head  c  and  the  screw  d  adjusted  to  the 
ends  of  the  tube,  and  the  wedges  e  inserted.  The  furnace  is  then 
entirely  chised  around  the  tube,  and  the  draught  turned  ou.  It  requires 
about  three  hours  to  raise  the  temi)erature  of  the  metal  ou  the  interior 
of  the  tube  to  a  welding-heat,  a  point  which  is  ascertained  by  means  of 
a  hole  pierced  through  the  cross  head  c  and  covered  with  a  plate  of 
mica,  which  permits  of  the  interior  of  the  tube  being  seen. 

A  welding-hf  at  being  obtained,  the  screw,  which  works  in  the  cross- 
head  /  as  a  nut,  is  tightened  by  means  of  the  handle  A,  till  the  tube  is 
compressed  lengthwise  J".  The  tube  is  then  turned  half  around,  the 
beat  renewed  for  about  ten  minutes,  and  another  turn  given  to  the  screw, 
by  which  a  further  compression  of  ^"  is  obtained.  The  props  are  then 
knocked  out,  the  bars  fall  down,  and  the  tube,  which  is  considerably 
bulged  at  the  joint  by  the  compression  it  has  undergone,  is  removed  to 
the  steam-hammer  and  "  patted  "^  into  shape,  as  well  as  lap-welded. 
Sand  is  thrown  on  the  joint  during  this  operation,  to  protect  the  iroa 
an«l  prevent  the  formation  of  scale. 

The  face  of  the  hammer,  as  well  as  the  toj)  of  the  anvil,  is  semi- 
cyliudrical,  to  conform  to  the  exterior  of  the  tube. 

Two  sections  being  thus  welded  together,*  another  is  added  in  a  simi- 
lar manner,  and  then  another  section  which  completes  the  tube.t 

Tlie  furnace  and  apparatus  for  welding  sections  were  devised  by  Mr. 
Colin  Tolmie,  superintendent  of  the  forge-shops  at  the  West  Point 
foundry,  and  the  experience  so  far  had  with  them  has  been  very  satis- 
factory. The  furuace  has  a  capacity  for  about  1,.50(J  pounds  coal — 
anthracite  coal  being  emjiloyed — and  is  so  arranged  as  to  consume  its 
own  gases.  The  amount  of  coal  consumed  iu  welding  thirteen  sections  is 
about  G,900  pounds. 

It  requires  ten  hours  to  heat  up  the  furnace  when  cold,  and  about  four 
hours  when  working  daily.  The  fire  is  always  repleuished  during  an 
interval  when  the  tube  is  withdrawn,  so  as  not  to  interfere  with  the 
heating.  While  in  the  furnace,  shotdd  tiie  joint  become  unequally 
heated,  sand  is  thrown  iu  ui>ou  the  hotter  part  to  e(|ualize  the  tempera- 
lure. 

BOHING, 


TURNINO,  &C. 


The  tube  is  now  transferred  from  the  forge  to  the  shops,  and  placed 
in  the  lathe,  where  it  is  rongh-tnrned  and  rough  and  fine  bored.  The 
breech-cup  in  then  screwed  in,  the  breech  end  of  the  tube  turned  dowa 
over  a  length  of  32"  for  the  reception  of  the  B  tube,  and  the  spiral  gas 
channel  cut  upon  it. 

The  breech-cup  is  a  solid  forging  stamped  into  shape  under  the  steam- 
hammer,  turned  inside  and  out,  and  screwed  on  the  exterior  with  a 
thread  of  Ave  to  the  inch. 


_JAfter  weldiiiR  two  sections  to(rcMior,  a  rule  is  applieU,  toiiobiriK  at  points  a  a,  Plate 
Fit;.  5,  efiiiiilly  <listfiiit  from  the  axis,  to  aHCertuiii  if  the  lulio  is  straiglit ;  if  not, 
I  is  at  once  strni^jhtened  before  cooling. 

t The  English  method  of  welding  the  sections  is  as  follows:  After  shrinking  two 
ctioDS  together,  as  above,  "  the  tube  is  put  crussways  through  a  fnrnuce  so  ooo- 
rncted  that  the  heat  acts  only  on  the  Joint.  When  the  joint  arrives  at  u  vreldinff 
eat,  a  stout  iron  bur  is  posxed  through  the  tube;  this  bar  is  keyed  np  at  one  end,  and 
r  means  of  a  screw-nut  worked  by  a  long  lever  at  the  other  end,  the  two  ouU*  a.t* 
relded  or  pressed  together."    Thejoiiit  is  afterward  tapped  uuiVct  \.\\e \\a.\ttv(v«i^ . 
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Specimen  No.  1 — (Wrought  ikox,  P.  K.) 

labh  thoicing  the  extennon,  restoration,  and  permanent  set,  caused  hy  the  undtr-mentionei 
weights  per  square  inch  of  section,  acting  gradually  upon  a  solid  cylinder  ttco  (2")  inches 
long,  between  shoulders,  and  0".650  diameter,  taken  from  a  sample  urought-iron  bar  (4"  X 
4"  in  eross-seetion)  along  the  fiber  of  the  iron.  Sample  bar  presented  by  Messrs.  Jfaulding, 
Kemble^'  Co.,  of  If  est  I'oiiu  foundry. 
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onrt  of  Claims  for  the  purposes  bereio  named ;  whereupon  that  court 
shall  proceed  and  take  full  ami  complete  jurisdiction  of  each  and  every 
matter  contained  in  such  verified  petition  or  bill  of  complaint,  in  the 
same  manner  provideAl  in  section  one  of  this  act ;  and  shall  hear  and 
determine  the  same,  and  all  matters  contained  in  the  answer  thereto,  iu 
the  manner  herein  provided. 

Sec.  3.  That  if  either  of  the  said  several  Departments  have  had,  have, 
or  shall  have  in  use  iu  the  service  ami  business  of  the  United  States, 
any  improven)ents  or  invention  ui>on  which  the  letters- patent  of  said 
United  States  have  been  issued,  the  inventor  and  original  patentee 
Darned  iu  the  letters  patent,  or  iu  any  re-issue  or  any  extension  and  re- 
newal thereof,  or  any  person  or  persons  claiming  to  be  the  owner  or 
owners  of  any  intere.st  iu  such  letters  jjatent  by  a  deed  of  assignment 
in  w  ritiug,  duly  made  and  acknowledged  before  some  oBicer  having 
authority  by  law  to  take  acknowledgments,  and  the  same  of  record  in 
the  Patent-Office  of  said  United  States,  the  original  deed  of  assign- 
ment so  made  and  recorded,  or  a  dnly-certified  copy  thereof,  being  pro- 
duced and  made  a  part  of  the  said  petition  of  bill  of  complaint,  may 
make  the  said  United  States  defendants,  and  thns  aiul  thereby  give  the 
said  Court  of  Claims  the  jurisdiction  contained  in  section  one  of  this 
act.  The  said  petition  or  bill  of  complaint  shall  be  iu  writing,  and  shall 
be  the  same,  or  substantially  the  same,  as  a  bill  in  equity  in  the  circuit 
court  of  the  United  States  tiled  against  an  infringement  of  any  letters- 
patent  in  that  court,  and  shall  set  forth  therein  all  the  matters  of  fact 
which  said  Court  of  Claims  is,  Ity  this  act,  reijuired  to  pass  upon  and  to 
determine  at  the  final  hearmg  of  the  case  so  relerred  or  brought  to  the 
jurisdiction  of  said  court,  to  which  the  Attorney-General  of  said  United 
States  shall  make  answer  within  thirty  days  next  alt«r  service  upon 
hiiu  of  a  duly-certified  copy  of  the  said  petition  or  bill  so  m:id«  and  tiled 
with  the  clerk  of  said  Court  of  Claims,  and  upon  the  tiling  of  such  an- 
swer with  the  clerk  of  said  conrt,  the  issues  shall  be  fully  joined  and  the 
ca.se  ready  for  proofs,  to  lie  taken  in  the  manner  heiein  provided. 

Sec.  4.  That  every  such  petition  or  bill  of  complaint  shall  be  signed 
and  sworn  to  by  the  petitioner  or  jieiitioners  aforesaid  before  a  United 
States  commissioner,  or  a  commissioner  of  said  Court  of  Claims,  or  be- 
fore a  jmlge  of  a  court  of  record  having  a  seal ;  and  the  same  shall  also 
be  signed  by  the  attorney  and  counsel  of  record  for  the  petitioner  or 
petitioners  in  said  Court  of  Claims;  and  iu  like  manner  the  answer  of 
the  Government  of  said  United  States  thereto  shall  be  duly  signed  by 
the  Attorney -General  aforesaid  iu  his  official  capacity.  And  iifter  the 
filing  of  said  answer  in  the  manner  hereinbefore  stated  and  provided, 
eight  days'  notice,  exclusive  of  the  day  of  the  service  thereof,  shall  be 
given  to  said  Attorney-General  by  said  petitioner,  or  by  the  petitioner"* 
attorney  of  record  in  sai<l  Court  of  Claims,  of  the  time  and  place  tor  the 
taking  of  such  oral  and  documentary  proofs  as  are  intended  to  be  useil 
in  such  caus«  iu  support  of  the  petition  or  bill  of  complaint  so  made  atut 
filed  iu  said  court,  after  which  the  said  AttorneyGeueral  shall,  in  like 
manner,  give  notice  of  the  time  and  (ilace,  antl  shall  proceed  to  take 
Buch  prools  as  he  may  deem  necessary  in  support  of  the  answer  so  made 
and  Hied  by  him  iu  the  office  of  the  clerk  of  said  court.  The  proofs  or 
evidence  named  as  aforesaid  may  be  laken  by  and  before  a  United 
States  commissioner  or  a  commissioner  of  said  Court  of  Claims,  or  an 
examiner  in  equity  in  the  United  States  circuit  court,  in  the  usual  man- 
ner, and  under  the  same  rules  as  now  practiced  in  patent  causes  in  the 
said  circuit  court,  Aft<>r  the  direct  and  rebuttal  pri»ofs  upon  each  side 
in  any  such  cause  have  been  takeu  and  tiled  in  the  otlice  of  the  clerk  of 
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said  Court  of  Claims,  such  cause  shall  be  deemed  to  he  ready  for  arg 
ment  and  final  bearing,  and  thereupon  the  same  Hhall  be  put  upon  th^ 
current  calendar  or  trial-docket  of  said  court  for  such  heariiic  and  argn 
nient  upon  the  evidence  so  taken  and  submitted  by  both  the  partie 
named  in  the  petition  or  bill  of  complaint,  or  by  either  party  theret 
upon  the  default  of  the  other  or  refusal  to  take  proofs  as  Iierein  pr 
vided  ;  and  the  same  shall  then  be  proceeded  with  by  that  court  to  flna 
judgment  and  decree  in  the  xisual  manner  estaldished  by  said  cou 
with  reference  to  the  making  and  entering  of  final  decrees  aud  judg 
ments. 

Sec.  5.  That  the  said  Coart  of  Claims  shall  fix  uiwn  and  decree  tin 
rate  of  compensation,  and  the  sum  or  amount  of  money  to  which  tlii 
aforesaid  inventor  aud  original  patentee,  or  his  heirs,  or  assigns,  or 
legal  representative  may,  upon  the  proofs,  be  entitled  to  have  aud 
receive  in  the  manner  claimed  in  and  by  such  petition  or  bill  of  com 
plaint  so  made  and  tiled  iu  said  court,  and  up  to  the  time  of  adjudioatioi 
by  said  Court  of  Claims;  all  of  which  shall  be  heard  and  determiuei 
upon  the  evidence  taken  and  submitted  to  said  court  in  the  miiunei 
substantially  as  hereinbefore  provided. 

Sec.  *>.  That  any  three  of  the  judges  of  said  Court  of  Claims 
upon  the  written  application  of  either  party  named  as  aforesaid,  rei 
late,  by  an  order  in  writing,  duly  signed  by  them,  the  time,  phtce,  an 
the  manner  for  the  taking  of  proofs  or  evidence  to  be  used  upon  eith 
or  both  sides  in  any  cause  brought  within  this  act  into  said  court  iu  fh 
mauner  aforesaid,  so  as  to  ]»revent  unnecessary  expense  or  delay  b; 
either  party  aforesaid;  but  due  notice  thereof  shall  lirst  be  given  to  tbi 
adverse  invrty,  and  said  applicutiou  may  be  heard  in  opeu  court,  or 
the  ciiambers  of  the  chief-justice  of  said  court;  and  in  like  manner 
upon  the  written  application  of  either  party,  such  judges  may  detertuin 
ri\>on  the  time  for  the  trial  or  final  hearing  and  argument  of  any  sm 
cause  so  brought  into  said  court. 

Sec.  7.  That  if  any  person  or  persons  claiming  to  own  the  whole  or  » 
])art  interest  of  the  right  and  title  to  the  invention  and  lett«rfii)atent 
thereon,  by  a  good  and  valid  deed  of  an  assignment,  made,  executed, 
and  of  record  in  the  mauner  hereinbefore  made  and  provided,  if  there 
be  any,  who  are  not  joined  in  such  petition  or  bill  aforesaid,  shall  ha 
nia<le  party  defendants  therein  with  the  said  Cnited  Staffs  and  brought 
into  said  Court  of  Claims,  or  required  therein  to  api)ear,  upon  such 
notice  or  order  as  the  said  court  shall  determine  and  dii. 
thereui)on  the  ssiid  Court  of  Claims  shall  have  the  same  jun 
of  each  and  every  matter  thereof  as  it  has  herein  aud  hereby  wiih  rerer 
ence  to  said  inventor  and  original  patentee,  aud  shall  hear  and  deter 
mine  the  same  in  the  manner  and  with  the  same  force  and  effect  an 
hereinbefore  provided. 

Sec.  8.  That  if  in  any  cause  made  and  filed  in  the  said  Court  of  Claims, 
iu  the  manner  as  provided  for  by  this  act,  anybody  shall  have  a  go  >!. 
snflicient,  and  valid  deed  of  assignment  and  transfer  of  the  iuveni  . 
and  letters-patent  named  in  the  petition  or  bill  of  complaint  aforesani. 
or  of  any  i>art  thereof,  and  if  the  same  be  of  record  in  the  Unitetl  Sr;H<  - 
Patent'Otltice  as  by  law  required,  the  same,  if  required,  or  a  duly  <•>  1 1; 
fled  copy  thereof,  shall  be  produced  in  evidence  in  said  Court  of  Cl;i;!u,^ 
by  the  ])erson  or  persons  holding  and  owning  it,  for  the  iuspectioi 
opinion  and  judgment  of  said  court  thereon  ;  and  thereupon  the 
court  shall  have  full  jurisdiction  of  the  same  and  of  all  matters  rt| 
taining  thereto,  and  may,  upon  evidence  duly  taken  as  iierein 
provided,  proceed  to  hear  such  cause,  and  to  determine  each  aud  every 
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matter  tbnt  may  1»«  at  issne  or  involved  in  or  by  the  evidence  so  taken 
and  presented  coucerning  such  deed  of  assignment,  nnd  to  whom  any 
judgment  that  may  be  rendered,  decreed,  or  ordered  to  be  entered 
against  said  United  States  shall  be  paid ;  and  in  case  an  appeal  be  taken, 
in  the  manner  provided  for  in  and  by  section  twelve  of  this  act,  to  the 
Supreme  Court  of  the  said  United  States,  then  that  court  may,  in  like 
manner,  determine  such  matter  and  to  whon>  the  said  United  States 
shall  pay  any  judgment  so  made,  decreed,  and  entered  by  said  Court  of 
Claims.  But  if  no  such  deed  of  assignment  or  a  duly-certified  copy 
thereof  be  offered  and  received  in  evidence  in  such  cause  before  the 
closing  of  the  direct  or  redirect  evidence  upon  either  side  therein,  then 
such  cause  shall  be  proceeded  with  nnd  heard  aud  determined  by  said 
court  in  the  manner  hereinbefore  made  and  provided.  Any  person  who 
may  have  any  knowledge  or  evidence  concerning  the  matters  involved 
in  the  petition  or  bill  aforesaid,  or  in  the  answer  thereto,  may  be  exaio- 
ined  as  a  witness,  by  aud  in  behalf  of  the  parties  to  such  suit,  or  either 
of  them. 

Sec.  9.  That  any  proofs  or  evidence  taken  in  pnrsnanoe  of  the  pro- 
visions contained  in  this  act  shall  be  duly  certified  to  by  the  ofticier 
before  whom  and  by  whom  the  same  is  tuken,  and  thercuiion  the  same 
aball  be  securely  sealed  up  by  8U(;h  offlcer,  and  by  him  transmitted  to 
the  clerk  of  said  Court  of  Claims,  in  the  same  manner  as  now  practiced 
in  the  said  circuit  court  of  the  United  States,  or  as  required  by  the 
rules  of  j)ractice  in  said  Court  of  Claims,  which  shall  be  done  within 
thirty  days  nest  after  the  taking  of  the  same  as  aforesaid  is  completed. 
Duly-certifled  copies  of  any  reconipapers,  other  than  that  of  deeds  of 
assignment,  or  transfers,  or  licenses,  jnay  be  used  in  evidence  in  any 
such  cause  in  said  court  in  the  same  manner  and  with  the  same  effect 

t other  evidence  is  used  in  or  by  said  Court  of  Claims. 
3eo.  10.  That  if  such  letters-patent  have  been  renewed  or  extended  by 
I  Commissioner  of  Patents  or  by  an  act  of  Congress,  or  if  the  same 
have  been  re-issned  either  before  or  after  any  renewal  or  extension 
thereof,  tlie  jurisdiction  of  said  Court  of  Claims,  conferred  by  this  act, 
shall  apply  to  the  same;  and  the  right  of  recovery  against  said  United 
States  as  herein  provided  for  the  use  of  the  invention  so  patented,  or 
re-issued,  or  renewed  and  extended,  shall  be  under  either  the  original 
letters-patent  or  any  reissue  thereof,  or  under  any  renewtMi  and  ex- 
tended term  of  the  same;  and  the  same,  and  ejich  and  every  thereof, 
may  be  included  in  the  same  petition  or  bill  of  complaint,  and  the  com- 
pensation for  the  use  of  the  invention  so  patented  shall  be  fixed  and 
deiermined  upon  the  length  of  time  the  same  has  been  used  in  the  pub- 
lic service  by  the  direction  of  either  of  the  Departments,  or  any  oflioer 
named  in  section  one  of  this  act. 

hBec.  11.  That  iu  case  of  the  decease  of  said  inventor  and  original  pat- 
^■tee,  or  of  any  such  assignee,  either  before  are  after  the  iiliog  of  any 
TOch  petition  or  bill  of  complaint  as  aforesaid,  then  his  administrator 
or  executor,  or  administratrix  or  executrix,  for  the  benefit  of  the  heirs 
and  estate  cf  such  deceased  inventor  and  patentee,  or  of  such  assignee, 
shall  be  deemed,  aud  shall  be,  the  rightful  aud  lawful  party  against 
said  United  States  for  all  and  every  of  the  purposes  mentioned  aud 
provided  for  in  this  act,  and  may  prosecute  the  same  to  final  judg- 
ment aud  decree  in  either  or  both  of  said  courts ;  and  shall  be  respon- 
sible and  accouutablo  to  such  estate  therefor,  iu  the  same  manner  as 
provided  by  law  in  the  Stivte  where  such  estate  shall  be  situated  at  the 
time  of  the  decease  of  such  inventor  and  patentee,  or  assignee. 
Seo.  12.  That  either  party  aforesaid  may  appeal  to  tlva  Svk.v'cfc'caft, 
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Court  of  said  United  States  within  tbirty  days  next  after  jadgment  or 
final  decree  stiall  hare  been  made  and  ordered  by  said  (Jourt  of  (Jlaini! 
as  hereinbefore  provided ;  such  cases,  so  appealed,  to  be  preferred 
causes  in  said  court;  and, if  the  said  judgment  or  final  decree  shall  not 
be  appealed,  or  if  appealed,  and  the  said  judgment  or  final  decree  shall 
be  ailirmed  by  said  Supreme  Court,  then  the  same  shall  be  certified  by 
the  said  Court  of  Claims  to  the  Secretary  of  the  Treasury  of  said  United 
States  in  the  same  manner  as  now  provided  by  the  law  in  relation  to 
any  other  judgment  of  said  Court  of  Claims;  and  the  same,  wlwn 
sented  to  the  Secretary  of  the  Treasury  aforesaid,  shall  have  the 
effect  as  now  provided  by  law,  and  shall  thereupon  be  paid  out  of  ««> 
general  appropriation  in  relation  to  judgments  of  said  Court  of  Claituu 
or  for  i)rivate  claims;  and  the  payment  of  such  judgment  shall  be  in 
full  satisfaction  for  all  claims  for  compensation  for  the  use  of  Kuch  pat 
ented  invention  or  improvements  up  to  the  time  of  the  making  auti 
entering  of  such  judgment  or  decree  thereon  by  the  said  court,  and  do 
longer;  or  such  judgment  may  be  paid  by  the  Secretary  of  the  Treas- 
ury of  said  United  States  out  of  any  money  in  the  said  Treasury  not 
otherwise  appropriated,  with  the  same  effect  as  though  the  same  had 
been  paid  out  of  any  money  aj)propriated  for  the  payment  of  JudgmeutJi 
of  said  Court  of  Claims  or  for  private  claims. 

Sec.  13.  That  this  act  shall  take  effect  immediately  after  its  passage 
and  approval. 


Extract  from  unnval  report  of  Chirfnf  Ordnance  for  1875  on  infringement 

ofpatentu, 

I  have  the  honor  again  to  advert  to  the  subject  of  patent-claims  set 
up  against  this  Department  for  alleged  infringements  in  the  producliuns 
at  the  national  armory  and  at  the  several  arsenals  of  construction. 
The  Chief  of  Ordnance,  in  his  report  for  the  year  1873,  gave  a  sucoinci 
statement  of  the  state  of  those  claims  at  that  time    The  claims  on  the 
Springfield  rifle  date  back  to  the  order  of  the  Secretary  of  War  of-luly 
28,  1800,  for  the  conversion  of  50,000  muzzle-loaders  to  breech-load iiij; 
arms.    The  skill  and  ingenuity  of  the  oflicers  and  workmen  of  the  Onl- 
nance  Department,  brought  into  active  ojieration  previous  to  that  rituc 
and  continued  to  the  present,  have  resulted  in  the  i)roduction  ot  as  (mt 
feet  a  single  breech-loading  arm  as  will  find  its  place  in  modern  wur. 
Its  mechanism,  it  is  claimed,  has  touched  upon  and  appropriated  in  purr 
the  best  features  of  several  distinct  and  separate  jiateiits,  some  of  whiih 
were  perfected  and  re-issued  after  the  work  of  the  Government  hiiil 
begun,  and  whose  owners  are  now  seeking  compensation  for  the  use. 

The  consideration  of  a  patent-case  involves  a  careful  weighing  of 
many  matters  of  fact  relating  to  novelty,  priority,  &c.,  as  well  as  an 
appreciation  of  equivalents  and  dissimilarities  in  ntechanical  structure 
and  coutrivHUces,  and  the  proper  ajtplication  of  the  principles  of  pate 
law  to  facts  thus  found.    Where  a  device  stands  boldly  out  as  the  orig 
inal  type  of  its  class,  and  the  many  questions  of  a  character  to  affec 
the  validity  of  the  patent  are  in  such  a  case  reasonably  free  from  douhc 
it  is  appreiiended  that  it  would  require  but  ordinary  patent  expert  8kil_ 
to  settle  with  certainty  the  merits  of  any  question  of  infringement  that' 
might  be  raised  ;  but  where  mrernl  claimants  profess  to  cover  by  their 
patents  the  same  identical  device  or  combination,  a  proper  regard  to  tli<~ 
several  interests  involvetl  renders  the  matter  more  ditficult  of  dete 
mination.    An  impartial  settlement  requires,  in  most  cases,  the  assist 
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anoe  of  the  highest  deerree  of  expert-skill  and  the  exercise  of  the  highest 
order  of  legal  talout  iu  the  specialty  of  patent  law.  The  Iftw  prescribes 
a  judicial  method  of  settlemeut  where  private  parties  only  are  coucerned, 
but  the  means  of  deciding  properly  between  contending  patentees  and 
determining  the  amount  of  damages  sustained  by  them,  or  any  of  them, 
■where  the  Army  workshops  are  concerned,  are  not  vested  in  any  portion 
of  this  Department,  nor,  indeed,  as  respects  cases  wherein  the  United 
States  are  properly  the  tlefendauts,  are  they  known  to  be  vested  in  any 
department  of  the  Government  at  the  present  time. 

The  mt'tliods  adoi>ted  by  some  of  the  claimants,  of  instituting  suits  in 
the  United  States  circuit  courts  against  otlicers  of  this  ])epartiuent  for 
the  alleged  infringements,  is  onerous  to  the  ollicers  themselves,  and  can 
only  result,  in  the  event  of  the  sucwss  of  the  suits,  in  embarrassing  such 
oflicers  iu  their  j>rivate  means,  whereas  the  Government  is  the  sole  beue- 
flciary  in  the  use  of  the  things  which  are  the  subject-matters  of  litiga- 
tion. A  recent  opinion  of  the  Attorney-General  has  inferentially  decided 
that  the  executive  otlicers  of  the  Government  are  not  authorized  to  settle 
the  judgments,  for  past  use,  rendered  iu  such  suits  without  authority 
of  Congress  to  do  so.  This  opinion  has  been  the  guide  of  this  bureau 
since  that  time.  The  officers,  therefore,  against  whom  judgments  might 
be  rendered  would  be  put  to  the  harassing  necessity  of  securing  special 
legislation  for  their  relief  in  respect  to  matters  over  which  they  have 
had  little  or  no  jiower  or  control. 

The  indemnity  due  to  public  officers  who  have  acted  in  i>ursnanco  of 
competent  authority  in  the  performance  of  their  public  duty,  or  who 
have  in  good  faith  exercised  the  discretion  vested  iu  them  liy  law,  is 
secured  to  a  certain  class  of  Government  officials  by  general  legislation. 
Collectors  and  other  officers  of  the  revenue  are  thus  secured  by  section 
989,  lievised  Statuti!S.  It  is  therein  enacted,  that  when  a  recovery  is 
bad  in  any  suit  or  proceeding  against  such  officer  for  any  act  done  by 
him  in  the  performance  of  bis  official  duty,  and  the  court  certifies  that 
there  was  probable  cause  for  the  act  done  by  him,  or  that  he  acted  under 
the  direction  of  the  Secretary  of  his  Department,  or  other  proper  officer 
of  the  Government,  no  execution  shall  issue  against  him,  but  the  amount 
so  recovered  shall,  upon  final  judgment,  be  provided  for  and  paid  out 
of  the  proper  ajipropriation  from  the  Treasury.  Legklution  ximilar  to 
the  J'oregoin<i,  in  favor  of  the  officem  of  this  Department  against  whom 
recoveries  may  be  had  for  infringement  of  patents  in  the  productions  of 
the  armory  and  arsenals,  would  be  a  practicable  method  of  relieving  this 
bureau  of  a  present  embarrassment. 

It  is  believed,  however,  that,  where  several  i)atents  are  alleged  to 
cover  a  single  complex  device,  each  of  these  patents  should  be  brought 
under  the  adjudication  ol  a  common  tribunal,  where  the  combineil  wisdom 
and  experience  necessary  to  the  disposal  of  the  whole  number  of  cases 
could  be  brought  to  bear  on  each  particular  one  in  detail.  If  suits  on 
such  a  device  are  brought  by  the  several  patentees  iu  widely-separated 
jurisdictions,  there  is  great  liability  of  undue  compensation  being  awarded 
to  one  patentee  and  inadequate  remuneration  to  another,  when  the  rela- 
tive im])ortance  of  the  several  patents  is  thereafter  taken  into  account. 

It  is,  therefore,  a  question  in  the  interest  of  the  patentees  themselves, 
as  well  as  of  public  economy,  whether  some  particular  forum  should  not 
be  named  wherein  claims  of  the  character  here  referred  to  should  bo 
exclusively  brought.  The  Court  of  Claims  has  denied  its  jurisdiction  iu 
<  of  infringement  of  paten^right8  by  the  Government,  because  such 
IS  are  held  tosountl  in  to/'t,  and  because  the  jurisdiction  of  the  circuit 
courts  is  by  law  made  exclusive  iu  cases  of  patents,    (See  PitAilvt^*  t'asfe^ 
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and  Nock's  case,  1  C.  C.  Repts.,  pp.  7  and  83.)    Wero  it  not,  t'    •   '" 
for  these  limitations  upon  the  jurisdiction  of  the  Court  of  Ch 
Dpj>nrtnient  mi^ht  readily  rei'er  all  cases  of  alleged  Intringemei 
decision  of  that  tribnnal  under  section  l(l(j.'}  of  the  Revise*! 
Claimants  before  this  bureau  for  past  use  are  how,  however,  wiili 
remedy,  except  by  personal  actions  against  the  ofllcers  of  the  Ordu 
Department  (who  hare  been  and  are  acting  under  superior  antli' 
or  by  a  direct  application  to  Congress.    As  indicating  the  dirt' 
heretxifore  given  by  Congress  to  a  complicated  patent-case  arising  i< 
fbi.s  bureau,  in  order  to  secure  for  it  the  careful  legal  investigation  v\ 
its  importance  demanded,  attention  is  respectfully  invited  to  the 
resolution  of  June  3,  ISfii,  (13  S.  L.,  p.  53S,)  referring  the  claim  of 
iani  W.  Hubbell  to  the  Court  of  Claims.    This  claim  was  founded 
the  nse  by  the  Government,  to  a  very  large  extent,  of  devices  co.- -    > 
by  the  patents  of  the  claimant;  and  the  court  was  directed  to  invt-sti 
gate  anil  determine  whether  the  claimant  was  the  original  inventor  of 
the  particular  devices  in  question,  and  if  he  had  a  just  and  equitiilili' 
right  to  compensation  for  the  same;  if  so,  what  amount  of  couip 
he  was  entitled  to  receive  for  the  u.seof  the  inventions  up  to  tli 
adjudication,  and  for  a  full  and  entire  transfer  of  his  patenu  ( 
United  States.    This  case,  therefore,  fnruishesa  precedent  for  the  »!■ 
of  settling  this  class  of  cases;  and,  coupled  with  the  advai 
accrue  from  the  adjudication  iu  a  single  tribunal  of  all  pat*!. 
the  United  States  is  defendant,  1  would  respectfully  submit  it  r. 
wisdom  of  Congress  whether  jurindicl ion  ought  not  to  be  giren  to  the  ' 
of  Clainin  in  all  ciMes  of  the  cluiracter  here  explained  where  the  United 
18  defendant.    I  earnestly  recommend  that  some  action  may  be  taki  ,i 
the  coming  session  on  this  subject,  which  has  engaged  the  atteulion 
this  bnrean  for  so  long  a  time. 


Letter  of  Chief  of  Ordnance  relating  to  the  infringement  o/paUtiU. 


i 


Ordnance  Office,  War  DErARTMENT, 

Washington,  October  11,  187/>. 
Sir  :  I  have  the  honor  to  submit  the  propriety  of  soliciting  from  th« 
Attoniey  General  his  concurrence  in  an  effort  which  I  refpieet  Dtay  be 
made  to  secure  from  Congress  the  pa.ssage  of  an  act  autlioriKiaf;  tiii* 
Department,  whenever  the  imblic  interest  may  demand  it,  to  prosecute 
in  the  National  Armory  and  the  arsenals  of  construction  the  ma  i 
of  articles  of  ordnance  destined  for  public  use  in  the  inilitar\ 
without  regard  to  any  patent-rights  granted  by  the  Governn 
prescribing  a  judicial  method  of  awarding  compensation  from  lUv  ii.-i^ 
ury  to  holders  ot  patents,  and  upon  their  making  it  to  appear  in  a  proiwr 
tribunal  that  their  letters-patent,  being  valid,  are  the  subject  of  i    " 
tnent  by  this  Department,  and  showing  the  amount  of  comiJ*i: 
which  thej'  are  reasonably  entitled. 
The  reasons  which  jirompt  me  to  make  this  reqoeat  are  the  followine: 
Upon  directions  being  given  by  tl»e  Secretary  of  War  t" 
any  article  of  ordnance  whatever  must,  by  the  rules  of 
service,  be  purchased  or  manufactured  in  the  public  worl 
armory  and  arsenals,  if  the  apj)ii>priations  for  this  brauch  n 
will  permit  the  expenditure.     Where  machinery  adequat*  u> 
dnction  of  articles  ordered  is  not  on  hand,  it  also  has  to  be  piirn. ...   . 
manufactured  as  above. 
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I  It  is  out  of  these  mannfHCtures  by  the  United  States  that  much  difB- 
Ity  has  nrisen  to  this  bureau  diiriu};  the  past  tew  years;  ditlioulties 
sultiug  from  actual  or  supposed  iufriugement  of  patent-rights  belil  Ity 
private  inveutors,  or  by  persous  or  corporatious  who  have  become  the 
assignees  of  such  rights. 

Without  attempting  to  enumerate  all  the  instances  that  have  occurred 
or  may  occur  iu  this  Depuitmeut,  it  may  bo  stated  generally  that  few 
departures  from  known  devices  can  be  made  in  the  Govurnmeut  woik- 

Pl^ops  without  originating  a  demand  against  the  Department  for  allow- 
^ce  of  royalty  for  infringement  of  lettor«-j)atent.  The  class  of  war 
materials,  like  all  other  classen,  is  oi)en  to  all  the  world  for  improvement ; 
a  not  inconsiderable  portion  of  the  world  avails  itaelt  of  the  opportunity, 
and  this  whole  Held  of  invention  is  overlaid  with  the  paper-grants  of  the 
Government  under  the  laws  for  promoting  the  progruiss  of  science  and 
the  useful  arts. 

Did  a  patent  grantetl  by  the  Government  convey  per  se  an  incontest- 
able right  to  remuneration  for  any  invasion  of  the  same,  one  element  of 
difficulty  would  be  obviated  iu  the  consideration  of  questions  relating 
to  infringement;  but  as  the  granting  of  a  patent  or  a  reissue  by  the 
Patent-Office  is  a  mere  ministerial  act,  not  professing  to  be  a  warranty 
of  the  franchise  conterred,  the  recognition  of  such  act  as  conclusive  iu 
any  given  case  must  be  made  in  the  face  of  all  the  possible  infirmities 
which  may  inhere  iu  it.  That  radical  and  fatal  iuflrmities  do  exist  iu 
numbers  of  cases  the  records  of  adjudications  of  patent  cases  in  the 
courts  will  amply  attest.  Where,  therefore,  controversies  are  raised 
Ixitween  owners  of  patents  iu  which  this  Departmeut  may  be  considered 
as  an  infi-inger,  it  is  manifestly  not  iu  the  province  of  the  Department 
to  settle  contending  rights,  as  the  judicial  machinery  necessary  to  that 
end  is  nowhere  vested  in  it.  Meanwhile,  however,  the  Departmeut  cou- 
tinnes  the  manufacture  or  use,  without  the  power  to  decide  whose  claim 
before  it  is  the  most  meritorious. 

Nor  is  tbere  any  plain,  adequate  remedy  provided  by  law  whereby 
claimants  can  obtain  remuneration  from  the  Government.  The  infringe- 
ment of  a  patent  has  been  held  to  partake  of  the  nature  of  a  tort,  on  the 
part  of  the  individual  infringer;  it  has  l3een  so  held  by  the  Gourt  of 
Claims  in  Pitcher's  case  and  Nock's  case,  (1  C.  G.  Kepta.,  pp.  7  an»l  83,) 
and  in  the  case  of  Ely  i'«.  Benton,  which  was  before  the  United  States 
circuit  court  for  the  district  of  Massachuse^tls  in  lS7i.  The  question 
whether  or  not  the  commanding  officer  of  the  Natioual  Armory  was  per- 
sonally answerable  in  damages  to  the  owner  of  a  patent  infringed  in  the 
manufactures  under  his  direction  at  the  armory  was  reserved  ou  divis- 
ion for  the  decision  of  the  United  StaU;8  Supreme  Court.  The  question 
was  never  pressetl  before  the  Supreme  Court,  and  may  therefore  be  con- 
sidered as  yet  an  open  one.  It  in  for  the  settlement  of  this  question,  as 
well  as  for  providing  a  method  of  retnuneration  fro-m  the  Treasury  to  mer- 
itorious patentees,  tluit  leyislation  is  note  asked.  The  United  States  is 
the  real  beneficiary  of  the  acts  of  its  agents  at  the  armory  and  arsenals, 
who  can  only  act  in  obedience  to  the  superior  authority  of  the  War  De- 
partmeut. 

Where  manufactures  or  use  by  the  United  States  have  continued  for 
any  length  of  time  without  the  consent  of  the  holder  of  a  jtatent,  it  has 
been  held  by  the  Attorney-General  that  no  award  of  public  moneys  as 
damages  c^in  be  made  to  such  holder  ot  patent  without  authority  of 
Congress;  the  infringement  being  in  the  nature  of  a  damage,  which  an 

ecutive  officer  is  not  authorized  to  adjudicate  upon. 

Were  there  no  other  difficulties  to  be  encountered  in  tbe  %ft\,\\evE\«w\, 
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of  tliese  patent,  cases,  the  single  question  of  "  measnres  of  da 
Vfoulil  take  each  case  out  of  the  jurisdictiou  of  this  Department. 

As  before  suggested,  there  is  no  judicial  process  under  the  con' 
this  Department  by  means  of  which  the  proper  damages  to  be  alio 
may  be  estimated  or  deternjined.    Between  private  parties  actions 
infringement  may  be  cither  at  law  or  in  equity.    At  law,  "  actual  "  d 
ages  alone  are  allowed,  and  these  are  to  be  found  through  tbo  ins^ 
mentality  of  a  jury,  and  are  subject  to  be  trebled  by  the  judge  at 
discretion  in  favor  of  the  party  whose  right  is  infringed.     And  it 
been  held,  (10  How.,  ISO,)  that  "actual  damages  must  be  actually  pro 
and  cannot  be  assumed  as  a  legal  inference  from  any  facts  which  amo| 
not  to  actual  proof  of  the  tacts."    In  equity,  besides  the  profits  that 
have  accrued  to  the  infringer,  the  complainant  is  entitled  to  recover 
damages  he  has  sustained,  subject  to  being  trebled,  as  at  law,  and 
court  is  authorized  to  assess  the  damages  or  cause  the  same  to  be 
sessed.    From  the  judgment  or  decrees  in  either  form  of  action  ap 
are  provided  in  the  ordinary  course  of  judicial  procedure.     A  siin 
glance  at  these  methods  of  settlement  of  cases  of  infringement  betwi 
individuals,  therefore,  will  show  the  inability  of  an  executive  officer  (i 
is  not  invested  with  judicial  functions,  and  from  whose  judgment 
judicial  appeal  in  such  cases  is  provided)  to  settle  patent  cases  wher 
the  United  States  is  concerned. 

In  the  absence  of  any  better  method  of  disposing  of  the  case^  wh 
have  accrued  in  this  bureau,  it  has  been  the  custom  to  refer  then) 
the  Department  of  Justice,  with  the  request  that  an  opinion  migb 
expressed  upon  the  validity  of  the  patents,  and  that  a  method  of  set 
ment  might  be  suggested.    In  one  instance,  the  papers,  after  an  opii 
had  been  furnished  by  the  Department  of  Justice,  were  referred  t 
officer  of  ordnance,  familiar  with  the  subject-matter  of  the  patents, 
an  opinion  upon  the  amount  of  damages.    Some  of  the  cases  are  a 
pending  in  the  Department  of  Justice. 

Upon  recent  reflection  1  have  arrived  at  the  conclusion  that  the  mefl 
adopted  in  these  cases  is  not  the  best  for  subserving  the  i  t 

interests  of  the  claimants  and  of  the  Government,  and  the  !)■  i 

is  powerless  to  aftbrd  relief  in  any  case  without  the  action  of  Cong 
As  this  power  has,  in  any  event,  to  be  invoked,  I  would  reeomuji 
that  general  legislation  be  asked  so  as  to  cover  all  the  cases.  Thia 
best  be  done  by  designating  some  special  tribunal  wherein  actions 
be  brought  against  the  Government  for  alleged  infringement  in  the  w 
shops  and  in  the  products  of  the  Ordnance  Department.  My  view 
this  regard  are  embraced  in  the  inclosed  extract  from  my  annual  rep 
of  this  year,  and  the  measure  therein  suggested  is  the  one  which  I  woi 
earnestly  ask  may  be  submitted  to  the  Attorney-General  for  his  in 
ence  and  support,  if  it  should  commend  itself  to  his  judgment. 

I  have  the  houor  to  be,  very  respectfully,  your  obe<lient  sei 

8.  V.  BENET, 
Brig.  Oen„  Chief  of  Otdn 

The  Hon.  Seoeetary  of  Wab. 
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[8.  571.— Fcuti'fourtli  Congress,  (list  sea  •Ion.] 

[Report  No.  467.] 

In  tub  Sbnatb  ok  the  United  States,  July  \'i,  1876.— Ordered  to  be  printed. 

Amendment  reported  by  Mr.  Wadleigb,  from  the  Committee  on  Pateirts, 
to  the  bill  (S.  .'571)  extending  the  jurisdiction  of  the  Court  of  Cliiima 
of  the  United  States,  and  for  other  purposes,  viz:  Strike  out  all  after 
the  enacting  clause  and  insert  the  following : 

That  if  the  Secretary  of  War,  or  of  the  Navy,  or  of  the  Treasury,  or  of 
the  Interior  Department,  or  the  rostniaster-General,  or  any  other  offi- 
cer of  the  United  States,  acting  under  authority  from  the  head  of  auy 
Executive  Department,  or  of  any  bureau  of  the  said  several  Departments 
of  the  Goveniment  of  said  United  States,  has  used,  or  shall  hereafter 
ase,  in  the  public  service,  any  invention  upon  which  the  letters-patent 
of  said  United  States  have  been  issued,  or  re-issued,  or  extended  and 
renewed  whereby,  and  by  means  of  which,  such  service  has  been,  or  is, 
improved  or  benefited,  either  in  the  saving  of  labor  or  in  the  reduction 
of  expenses  in  the  management  of  Government  affairs,  or  if  such  service 
lias  l)een,  is,  or  shall  be  in  any  other  way  or  manner  improved  or  bene- 
fited, the  Court  of  Claims  of  the  United  States  is  now  and  hereby 
vested  with  full  and  exclusive  jursidiction  in  and  over  auy  and  all  such 
cases,  the  same  to  be  brought  into  and  before  said  Court  of  Claims,  by 
a  petition  or  bill  of  complaint  verified  and  filed  in  said  court,  in  the  man- 
ner and  for  the  purposes  herein  provided,  and  whose  duty  shall  be  to 
hear,  investigate,  and  determine  any  and  all  such  cases  submitted  to  said 
court,  upon  pleadings  and  proofs,  in  the  manner  herein  provided  for  it 
to  hear,  investigate,  and  determine,  and  involving  the  following  ques- 
tions of  fact  for  the  consideration  and  judgment  of  said  court,  to  wit: 

First.  The  granting  and  issuing  of  the  letters-patent,  or  of  any  re- 
issne  or  extension  and  renewal  thereof,  each  of  which  shall  be  set  forth 
by  date  and  number,  and  described  in  the  petition  or  bill  of  complaint 
filed  in  said  court  in  the  manner  substantially  as  hereinafter  provided; 
and  also  the  validity  or  the  invalidity  of  such  letters-patent,  or  of  any 
re-issue  or  extension  and  renewal  thereof,  with  the  same  jurisdiction  and 
power  that  the  circuit  court  of  the  United  States  now  has  over  aud  upon 
such  mutter  or  such  questions  of  fact ; 

Second.  The  use  of  the  improvements,  invention,  and  letters-patent 
thereon  in  the  business  and  service  of  said  United  States,  aud  in  what 
Dei)artment,  and  for  what  puri»ose  used,  aud  the  extent  of  that  use 
within  the  lifetime  or  duration  of  the  grant  of  the  letters-patent  upon 
•which  such  petition  or  bill  of  complaint  is  founded,  as  herein  required 
and  provided ; 

Third.  The  compensation  or  sum  of  money  to  be  paid  by  said  United 
States,  upon  the  evidence  submitted,  for  such  use  of  the  im|)rovement8, 
invention,  and  letter8•^at«nt  .so  applied  to  the  public  service;  and. 

Fourth.  The  right,  title,  and  ownership  of  the  letters-patent  specified 
in  the  petition  or  bill  of  complaint  in  the  manner  aforesaid;  and  to 
whom  the  compensation  for  such  use  of  invention  and  letters-patent 
thereon  shall  be  awarded  and  paid  by  said  United  States. 

Sec.  2.  That  if  either  of  the  said  several  Departments  have  had,  have, 
or  shall  have  in  use  in  the  service  and  business  of  the  United  States, 
any  improvements  or  invention  upon  which  the  letters-jiatent  of  said 
United  States  have  been  issued,  the  inventor  and  original  patentee 
named  in  the  letters-patent,  or  in  any  reissne  or  any  ext<^Vk%\Q\\.  «.\\<^ 
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renewal  tbereof,  or  any  person  or  persons  claiming  to  be  the  owu«t  or 
owners  of  any  interests  in  such  letters-patent  by  a  deed  of  assigruKUt  in 
writiuff,  duly   made  and   acknowledged    before   some  otticer    having 
autliority  by  law  to  take  acknowledgments,  and  the  same  of  recortl  in 
the  Patent-OtBce  of  said  United  States,  the  original  deed  of  ass 
so  made  and  recorded,  or  a  dulycertiiled  copy  thereof,  being  i 
and  made  a  part  of  the  said  petition  or  bill  of  complaiut,  may  n 
said  United   States  defendant,  and  thus  and  thereby  give   . 
Court  of  Claims  the  jurisdiction  contained  in  sectiou  one  of  thiM  v  , 
upon  the  filing  of  a  duly-veriUed  petition  or  bill  of  complaint,  as  Inn' 
in  provided,  in  said  court,  and  serving  the  Attorney-General  with 
dnly-certifled  copy  of  the  same  so  tiled  by  the  petitioner  or  complainant 
The  said  petition  or  bill  of  complaint  shall  be  in  writing,  and  shall 
the  same,  or  substantially  the  same,  as  a  bill  in  equity  iu  the  eirouu 
court  of  the  United  States  tiled  against  an  infringement  of  any  letter**] 
patent  in  that  court,  and  shall  set  foitU  therein  all  tlie  matters  of  Met 
which  said  Court  of  Claims  is,  by  this  act,  required  to  pass  apon  aii>l 
to  determine  at  the  final  hearing  of  the  case  so  referred  or  brought  ti» 
the  juiisdiction  of  said  court,  to  which  the  Attoruey-Geuorul  of  >siiil 
United   States  shall  plead  or  make  answer  within  thirty  <l)i3-$4,  or  (^niii 
time  as  said  court  may  fix  upon,  next  after  service  upon  him  of  a  duly 
certified  copy  of  the  said  petition  or  bill  so  made  and  filed  in  the  >^ii<l 
Court  of  Claims ;  and  upon  the  tiling  of  snch  plea  or  answer  in  .s.n.1 
court,  the  issues  shall  be  fully  joined  and  the  case  ready  for  i)roofs,  u>  W 
taken  in  the  manner  herein  provided.    And  among  other  defenses  wiiicli 
the  said  Attorney-General  may  make  for  and  ou  the  pjirt  and  behalf  of 
said  United  States,  by  plea  or  answer  to  such  petition  or  bill  of  uoo 
plaint,  he  may  make  the  following  special  defenses,  to  wit: 

In  any  action  for  infringement,  the  defendant  may  plead  the 
issue,  and  having  given  notice  in  writing  to  the  plaintifl  or  his  : 
thirty  days  before,  may  prove,  on  trial,  any  one  or  more  of  the  loiiumiugj 
special  matters: 

First.  That  for  the  purpose  of  deceiving  the  pnblic  the  de.^ 
speciflcatioa  tiled  by  the  patentee  in  the  ratent-Oflice  was  ;  _ 

tain  less  than  the  whole  truth  relative  to  his  invention  or  disviowrj^ 
more  than  is  necessary  to  produce  the  desiretl  efl'ect;  or, 

Second.  Tliat  he  had  surreptitiously  or  unjustly  obtainotl  tli' 
for  that  which  was  in  fact  invented  by  another,  who  was  usiny 
able  diligence  in  adapting  and  perfecting  the  same;  or, 

Third.  That  it  had  been  patented  or  described  iu  some  printed  pabli* 
cation  prior  to  his  supposed  invention  or  discovery  therwif ;  or, 

Fourth.  That  he  was  not  the  original  and  first  inventor  or  disooveror 
of  any  material  and  substantial  part  of  the  thing  patented ;  or, 

Fifth.  That  it  had  been  iu  public  use  or  ou  sale  iu  this  country  for 
more  than  two  years  before  his  application  for  a  patent,  or  had  been 
abandoned  to  the  ]>ublic. 

And  the  said  United  States  may  plead  the  same  ilefenses  in  anv  ac- 
tion brought  under  this  act  as  are  allowed  to  be  pleade^l  by  any 
ant  in  any  action  or  in  any  suit  for  infringement  in  the  Unite.; 
circuit  court  under  existing  laws:  And  it  is  herrby  proridal,  Thut  m  . . -■ 
where  the  validity  of  a  patent  hiis  been  sustained  or  overthrown  in  tia' 
circuit  court  of  the  United  States,  in  an  action  at  law,  or  in  a  suit  io 
equity,  between  private  parties,  the  ti-anscriiitof  the  proceedings  du  ivof 
iu  such  court,  being  duly  certified,  ami  put  iu  evidence  upon  dn 
to  the  adverse  parry,  shull  havo  the  .sunie  \vei;;!it  and  force  in  -saiu  v.„,.. . 
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Olfiima  as  the  decisions  of  one  oourt  uow  hare  in  auotUer  of  similar 
risdiction. 

Sec.  3.  That  every  snch  petition  or  bill  of  complaint  shall  be  signed  and 
cm  to  by  the  petitioner  or  oompliiinau  t  atoresnid  btifore  a  United  State* 
mmissioner,  or  a  commissioner  of  said  Uoart  of  Claims,  or  before  a  judge 
ofa  court  oi' record  having  a  seal;  and  the  same  shall  aUso  be  signeil  by  the 
torney  and  counsel  of  record  for  the  petitioner  or  complainant  in  said 
curt  of  Claims;  and,  in  like  manner,  the  plea  or  answer  of  the  Govern- 
ment of  said  United  States  thereto  shall  be  duly  signed  by  the  Attorney- 
General  aforesaid  in  his  oHicial  capacity.    And  alter  the  filing  of  said  plea 
or  auswei-  in  the  manner  hereinbefore  stated  and  pruviile<J,  tifteen  days' 

Iautice,  exclusive  of  the  day  of  tlio  service  thereof,  shall  be  given  to  said 
IftLttorney-General,  by  said  petitioner  or  by  the  petitioner's  attorney  of 
lecord  in  said  Court  of  Claims,  of  the  time  and  plH<.-e  tor  the  taking  of 
keb  oral  and  douumeutary  proofs  as  are  intended  to  be  used  in  such 
nase  in  support  of  the  petition  or  bill  of  complaint  so  made  and  tiled  in 
■ftid  court,  after  which  the  said  Attorney-General  shall,  in  like  manner, 
^ve  notice  of  the  time  autl  place,  and  shall  proceed  to  take  such  proofs 
aa  he  may  deem  necessar>^  in  support  of  the  plea  or  answer  so  made  and 
filed  by  him  in  the  otBce  of  the  clerk  of  said  conrt.    The  proofs  or  evi- 
dence named  as  aforesaid  may  be  taken  by  and  before  a  United  States 
commissioner,  or  a  commissioner  of  said  Court  of  Claims,  or  an  exam- 
iner in  eiinity  in  the  United  States  circuit  court,  in  the  usual  manner, 
and  under  the  same  rules  as  uow  practiced  in  patent  causes  in  thu  said 
I     circuit  court.    After  the  direct  and  rebuttal  proofs  upon  each  side  in  any 
^■■ich  cause  have  been  taken  and  filed  in  the  oHice  of  the  clerk  of  said. 
^Bourt  of  Claims,  such  cause  shall  be  deemed  to  be  ready  for  argument 
^Mnd  tinal  hearing;  and  thereupon  the  same  shall  be  put  upon  the  current 
pBalendar  or  trial  docket  of  said  conrt  for  such  hearing  and  argument 
upon  the  evidence  so  taken  and  submitted  by  both  the  parties  named  in 
e  iietition  or  bill  of  complaint,  or  by  either  party  thereto,  upon  the 
fault  of  the  other,  or  refusal  to  take  proofs  as  herein  provided  ;  and 
e  same  shiUl  then  be  proceeded  with  by  that  court  to  final  judgment 
>nd  decree  in  the  usual  manner  established  by  said  court  with  refer- 
ee to  the  making  and  entering  of  final  decrees  and  judgments. 
Sec.  4.  That  the  said  Court  of  Claims  shall  fLx  upon  and  decree  the 
te  of  compensation,  and  the  sum  or  amount  of  money  to  which  the 
iforesaid  inventor  and  original  patentee,  or  his   heirs  or  a8.sign8,  or 
gal  representative,  may,  upon  the  proofs,  bo  entitled  to  have  au«l  ta 
live  in  the  manner  claimed  in  and  by  such  petition  or  bill  of  com- 
plaint so  made  and  tiled  in  said  court,  ami  up  to  the  time  of  ailjudica- 
tion  by  said  Court  of  Claims;  all  of  which  shall  be  heard  and  deter- 
mined upon  the  evidence  taken  and  submitted  to  said  conrt  in  the  matt- 
er substantially  as  hereinbefore  stated  :  Provided,  That  the  rate  of  com- 
nsation  and  the  sum  awarded  by  the  court  shall,  in  all  cases  admit- 
ug  of  such  c4)mputation,  be  computed  upon  the  basis  of  a  reasonable 
yalty  due  for  the  use  of  the  claimant's  right;  and  iu  no  case  shall  the 
ui  BO  awarded  excee*l  the  profit  or  benefit  derived  by  the  United  State» 
om  the  use  of  such  right. 

Seo.  5.  That  any  one  of  the  judges  of  said  Court  of  Claims  may,  upon 
e  written  application  of  either  party  named  as  aforesaid,  regulate,  by 
an  order  in  writing,  duly  signed  by  him,  the  time,  place,  and  the  man- 
ner for  the  taking  of  proofs  or  evidence  to  be  used  upon  either  or  both 
des  in  any  cause  brought  within  this  act  into  said  court  in  the  manner 
bresiiid,  su  as  u>  prevent  unnecessary  expense  or  delay  by  either  party 
'onosuiil;  Ixit  due  notice  thereof  shall  first  be  given  to  the  a.\kv<f«A 
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party,  and  said  application  may  bo  heard  in  open  court,  or  at  the 
chambers  of  the  judge  before  whom  shid  aiiplication  is  made;  and  in 
like  manner,  upon  the  written  ai>|)lieation  of  either  party,  said  court  may 
determine  upon  the  time  for  the  trial  or  linal  hearing  aud  argument  of 
any  such  cause  so  brought  into  said  court. 

Sec.  6.  That  any  person  or  persons  claiming  to  own  the  whole  or  a 
part  interest  of  the  right  and  title  to  the  invention  and  Ictters-iiatent 
thereon,  by  a  good  and  valid  deed  of  au  a.ssignment,  made,  executed, 
and  of  record  in  the  manner  hereinbefore  made  and  provided,  or  other 
wise  claiming  any  interest  therein,  who  are  not  joined  in  such  petition 
or  bill  aforesaid,  may  be  made  party  defendants  therein  with  the  sai 
United  States,  and  brought  into  said  Court  of  Claims,  or  re<inired' 
therein  to  appear  upon  such  notice  or  order  as  the  said  court  shall  de 
termiue  and  direct;  aud  thereupon  the  said  Court  of  Claims  shall  have 
the  same  jurisdiction  of  each  and  every  matter  thereof  as  it  has  herein 
and  hereby  with  reference  to  said  inventor  and  original  patentee,  ami 
shall  hear  and  determine  the  same  in  the  manner  and  with  the  samaj 
force  and  efl'ect  as  hereinbefore  provided. 

Sec.  7.  That  if  in  any  cause  made  and  filed  in  the  said  Conrt  of  Claims, 
in  the  manner  as  provided  for  by  this  act,  anybody  shall  have  a  goodJ 
Buflicieut,  and  valid  deed  of  assignment  and  transfer  of  the  inventiow 
and  letters-patent  named  in  the  petition  or  bill  of  complaint  hI 
or  of  any  part  thereof,  and  if  the  same  be  of  record  in  the  Uuitti 
Pat«nt-Oflice,  as  by  law  required,  the  same,  if  required,  or  a  dulycerti^ 
fled  coi)y  thereof,  shall  be  produced  in  evidence  in  said  Court  of  ClaimsJ 
by  the  person  or  persons  holding  and  owning  it,  for  the  inspection  anill 
opinion  and  judgment  of  said  court  thereon;  and  thereupon  the  saijj 
court  shall  have  full  jurisdiction  of  the  same,  and  of  all  matters  appeN 
taining  thereto,  and  may,  upon  evidence  duly  taken,  as  hereinbefore  pro^ 
vided,  proceed  to  hear  such  cause,  and  to  determine  each  aud  every  luau 
ter  that  may  be  at  issue  or  involved  in  or  by  the  evidence  so  taken  andU 
presented  concerning  such  deed  of  assignment,  and  to  whom  any  judgJ 
ment  that  may  be  reudere<l,  decreed,  or  ordered  to  be  entered  again.'it  saitt 
United  States  shall  be  i)aid ;  and  in  case  an  appeal  be  taken  iu  the  man-J 
ner  provided  for  in  and  by  section  twelve  of  this  act,  to  the  Supreme! 
Court  of  the  said  United  States,  then  that  court  may,  iu  like  mann«'r,  dp-! 
termino  such  matter,  and  to  whom  the  said  United  States  shall  pay  anfj 
judgment  so  made,  decreed,  and  entered  by  said  Court  of  Claims,  liufij 
if  no  such  deed  of  assignment,  or  a  tluly-certifled  copy  thereof,  be  oflferod 
and  received  in  evidence  in  such  cause  before  the  closing  of  the  diret^t 
or  re<lirect  evidence  upon  either  side  therein,  then  such  oausi)  shall  b« 
proceeded  with,  and  heard  and  determined,  by  said  court  iu  the  maoneC 
hereinbefore  made  and  provided.  Any  person  who  may  have  any] 
knowledge  or  evidence  concerning  the  matters  involved  in  the  petitiond 
or  bill  aforesaid,  or  in  the  plea  or  answer  thereto,  or  any  part  thereofJ 
may  be  e.xamined  as  a  wituess  by  and  in  behalf  of  the  parties  to  soclu 
suit,  or  either  of  them.  And  any  aud  all  persons  now  allowed  to  te«tifyi 
as  a  witness  in  patent  or  other  causes  in  the  circuit  court  of  the  UuitetlJ 
States  shall  be  competent  to  testify  aud  render  evidence  in  miid  Court 
of  Claims  in  any  suit  brought  under  this  act,  and  iu  behalf  of  eithefl 
party  thereto. 

Beo.  8.  That  any  proofs  or  evidence  taken  in  pursuance  of  the  proJ 
visions  contained  in  this  act  shall  be  duly  certified  to  by  the  otlic^r  he-j 
fore  whom  aud  by  whom  the  same  is  taken  ;  aud  thereupon  the  sama 
shall  be  securely  sealed  up  by  such  officer,  and  by  him  transmitted  ta 
the  clerk  of  said  Court  of  Claims,  in  the  same  manner  as  now  practicod 
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III  flie  8aid  eircait  coart  of  the  United  States,  or  as  required  by  the 
rules  of  practice  in  said  Court  of  Claims,  which  shall  be  done  withia 
twenty  days  next  after  the  taking  of  the  same  as  aforesaid  is  completed. 
Duly  certi6ed  cojties  of  any  court  or  other  record-papers,  other  than 
that  of  deeds  of  assignment,  or  transfers,  or  licenses,  may  be  used  in 
Evidence  in  any  such  cause  in  said  court  in  the  same  manner  and  with 
'the  same  effect  as  any  other  evidence  is  us»mI  in  or  by  said  Court  of 
Claims,  or  by  the  circuit  c<»nrt  of  said  United  States. 

8ko.  9,  That  if  such  lett*rs-patent  have  been  renewed  or  extended  by 
the  Commissioner  of  Patents  or  by  an  act  of  Congress,  or  if  the  same 
have  been  re-issued  either  before  or  after  any  renewal  or  extension 
thereof,  the  jurisdiction  of  said  Court  of  Claims,  conferred  by  this  act, 
shall  apply  to  the  same;  and  the  right  of  recovery  against  said  United 
States  as  herein  provided  for  the  use  of  the  invention  so  patented,  or 
re-issued,  or  renewed  and  extended,  may  be  under  either  the  original 
letters-patent  or  any  re-issne  thereof,  or  under  any  renewed  and  extended 
term  of  the  same ;  and  the  same,  and  each  and  every  thereof,  may 
be  included  in  the  same  petition  or  bill  of  complaint,  and  the  compen- 
sation for  the  use  of  the  invention  so  patented  shall  bo  fixed  and  deter- 
mined upon  the  length  of  time  the  same  has  been  used  in  the  public 
service  by  the  direction  of  either  of  the  Departments,  or  any  officer 
named  in  section  one  of  this  act:  Provided,  That  the  invention  or  im- 
provement so  patented  shall  have  been  used  in  the  public  service,  in 
the  manner  hereinbefore  stated,  under  either  the  original,  or  re-issued, 
or  extended  and  renewed  letters-patent. 

Sec.  10.  That  in  case  of  the  decease  of  said  inventor  and  original 
patentee,  or  of  any  such  assignee,  either  before  or  after  the  tiling  of  any 
such  petition  or  bill  of  complaint  as  aforesaid,  then  his  administrator  or 
executor,  or  administratrix  or  executrix,  for  tlie  benefit  of  the  heirs  and 
estate  of  snch  deceased  inventor  and  patentee,  or  of  such  assignee, 
shall  be  deemed,  and  shall  be,  the  rightful  and  lawful  party  against  said 
United  States  for  all  and  every  of  the  purposes  mentioned  and  provided 
for  in  this  act,  and  may  prosecute  the  same  to  final  judgment  and  decree 
in  either  or  both  of  said  courts,  and  shall  be  responsible  and  accounta- 
ble to  such  estate  therefor,  in  the  same  manner  as  provided  by  law  in 
the  State  where  such  estate  shall  be  situated  at  the  time  of  the  decease 
of  such  inventor  and  imtentce  or  assignee. 

Seo.  11.  That  hereafter  the  district  or  circuit  conrts  of  said  United 
States  shall  not  have  or  take  jurisdiction  over  or  against  any  otticer  or 
person  in  the  service  or  employment  of  the  Government  of  said  United 
States  who  uses,  or  may  have  used,  in  the  i)ublic  service,  for  said  Gov- 
ernment, any  improvement  or  invention,  and  letters-patent  thereon,  iix 
the  manner  stated  in  section  one  of  this  act;  but  solo  and  exclusive 
jurisdiction  over  and  upon  any  and  every  such  act  of  infringement  is 
hereby  conferred  upon,  and  vested  in,  the  said  Court  of  Claims,  with 
^^be  same  privileges,  rights,  and  powers  as  now  given  by  law  to  said  dis- 
^Brict  or  circuit  courts  over  and  upon  any  letters-patent  upon  inventions, 
^Knd  all  questions  of  validity  or  invalidity,  infringements,  title,  or  any 
^Kther  matter  or  question  appertaining  to  any  such  letters-patent.    And 
^^his  act  shall  be  construed  so  as  to  give  authority  or  license  to  said 
United  States  to  make  for,  and  to  use  in,  such  public  service  any  pat- 
ented invention,  upon  the  condition,  and  only  the  condition,  that  the 
patentee,  or  assignee,  or  claimant  of  ownership  of  snch  letters-patent, 
<ir  their  legal  representatives,  shall  goto  the  said  Court  of  Claims  in  the 
^njanuer  and  form  provided  in  this  act,  for  the  a<ljudication,  settlement 
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of,  and  pHyment  for,  such  infriiitrement  of  (be  letters-patetil;  or  cue  of 
the  invention  tberein  and  tliereby  patented. 

Sko.  12.  Tbat  each  and  every  claim  cognizable  by  the  said  coart  on- 
dor  this  act  shall  be  forever  barred  unless  the  petition  or  bill  of  com- 
plaint setting  forth  a  statement  of  the  ca«e  and  claim,  as  herein  re- 
cpured,  be  tiled  in  said  court  within  three  years  after  the  cause  of  action 
tirst  accrued:  Provided,  That  any  such  claim  which  has  accrued  prior 
to  the  passa;,'e  of  this  act  shall  not  be  barred  if  the  petition  or  bill  «f 
com[ilaint  be  flied  in  said  court  within  two  years  after  the  passage  "i 
this  act,  and  not  more  than  six  years  after  the  expiration  of  the  term  »f 
years  for  which  the  letters  patent  were  granted,  or  re-is»ued,  or  extci 
and  renewed. 

Sec.  13.  That  either  party  aforesaid  may  appeal  to  the   Supranii 
Court  of  said  United  States  within  ninety  days  next  after  jud^i"""'  •■ 
Ilnal  decree  shall  have  been  made  and  ordered  by  said  Cotirt  oi 
as  hereinbefore  jirovided,  such  cases  so  apjiealed  to  be  i»referrt'<i  .  .m^t 
in  said  court;  and  if  the  said  jud^^ment  or  final  decree  shall  not  be  ainl 
pealed,  or,  if  appealed,  and  the  said  jud^'ment  or  final  de*  'II  Iml 

allirmed  by  said  Supreme  Court,  then  the  mime  shall  be  cei  thai 

said  Court  of  Claims  to  the  Secretary  of  the  Treasury  ot  tUe  Liiitwt| 
States  in  the  same  manner  as  now  provided  by  the  law  iu   relation  tu 
any  other  judgment  of  said  Court  of  Claims;  and  the  same,  when  [iro- 
sented  to  the  Secretary  of  the  Treasury  aforesaid,  shall  have  the  sama 
eflect  as  now  provided  by  law,  and  shall  thereupon  be  paid  out  of  tlw 
appro])riations  which  shall  annuaHy  be  made  for  the  payment  of  tbd 
judgmentsof  said  court  rendered  undertho  provisionsof  thisact;  and  tlie ! 
payment  of  such  judgment  shall  be  in  full  satisfaction  for  all  claims  for  I 
compensatiou  for  thu  use  of  such  patented  invention  or  improvemeutH 
up  to  the  time  of  the  making  and  entering  of  such  judgment  or  decreej 
thereon  by  said  court,  and  no  longer. 


i 


[Senate  Report  No.  <Ui7,  Forty-foartb  CoDgreea,  first  seuioD.] 
In  rne  Senate  of  the  U.nited  Statcs,  July  15, 1876. — Ordered  to  be  prinli^. 

Mr.  Wadleigh  submitted  the  following  report,  (to  accompany  bill  SJ 
571 :) 

The  Committceon  Patents,  to  whom  teas  refen'ed  the  hill  {S.  571)  extendinl 
the  jurisdiction  of  the  Court  of  C'laimH  of  the  United  /Stnten,  and  for  otht 
purpoHvis,  report : 

Your  committee  have  duly  considered  the  same,  and,  after  a  careful 
and  thorough  examination  of  the  whole  subject-matter  contained  therein^ 
have  come  to  the  conclusion  and  determinatiott  that  the  same  has  rue 
and  strongly  invites  and  demands  the  most  favorable  Gonsideratioiti| 
action  of  the  Congress  of  the  United  States.     Your  committee,  tk 
fore,  recommend  the  passage  of  the  accompanying  bill  as  a  subst 
for  Senate  bill  No.  571,  flrst  above  mentioned. 

The  examination  by  your  committee  into  the  several  matters  ooutained 
in  the  bill  di.scloses  the  fact  that  it  is  an   imjmrtant  public  measarej 
whereby  the  Government  and  the  citizen  are  alike  protected,  ujion  eom«j 
mon  grounds  in  equity,  as  well  as  before  the  organic  law  of  the  landtbj 
which  the  several  Departments  of  the  Government  will  now  and  h« 
after  be  greatly  relieved  from  that  class  of  burdensome,  vexationti,  and 
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^^xpenflive  litigation  bo  fully  and  clearly  specified  in  the  annual  report 
^  of  the  Chief  of  Ordnance  to  the  Secretary  of  War  for  the  fiscfil  year 
endii)g  June  30,  1875,  on  pagree  11,  12,  and  13  thereof,  under  the  title  of 
"  JnfriDgement  of  patents,"  which  was  fully  coiiflraied  and  approved  by 
the  Secretary  of  War  in  his  report  to  Congress  on  the  operations  of  the 
War  Department  for  the  fiscal  year  ending  June  30,  1875,  and  found  on 

Kages  10  and  20  of  volume  1  of  that  report,  to  each  of  which  your  cotn- 
litteo  most  respectfully  request  the  attention  and  consideration  of  the 
enate,  and  which  your  committee  make  a  part  of  their  report. 
In  order  that  your  committee  might  he  in  possession  of  the  facts  upon 
'hich  this  bill  appeared  to  be  founded,  so  as  to  give  to  the  Senate  as 
fnll  and  correct  iuformation  as  possible  to  be  had  concerning  the  matters 
contained  therein ;  and  inasmuch  as  the  Secretary  of  War  had,  in  his 
annual  report  to  the  President,  dated  November  22, 1875,  made  mention 
^Bf  the  same  subject-matter  contained   in  the  bill,  among  other  things 
^IkyiDg:  "It  is,  therefore,  a  question  in  the  interest  of  the  patentees 
'     themselves,  as  well  as  of  public  economy,  whether  some  particular  forum 
should  not  be  named  wherein  claims  of  the  character  here  referred  to 
should  be  exclmiixli/  brought.     I  would  respectfully  submit  it  to  the 
wisdom  of  Congress  whether  jurisdiction  ought  not  to  be  given  to  the 
Court  of  Claims  in  all  cases  of  the  character  here  explained  when  the 
United  States  is  defendant.    I  earnestly  recommend  that  some  action 
may  be  taken  at  the  coming  session  on  this  subject ; "  and  the  same  hav- 
ing been  approved  by  the  President,  and  by  him  transmitted  to  Con- 
gre.s8  in  his  last  annual  message,  Senate  bill  No.  571  was   transmitted 
to  the  Secretary  of  War,  and  by  hira  was  referred  to  the  Chief  of  Ord- 
nance on  the  13th  day  of  March,  1876,  for  him  to  examine  and  report 
^Mliereou. 

Wt  On  the  16th  day  of  March,  1876,  the  Chief  of  Ordnance,  General 
I     Uenet,  ma<le  a  report  in  writing  to  the  Secretary  of  War,  which  is  in 

I  the  following  words,  to  wit : 
I  8m :  I  have  the  honor  to  retnrn  Senate  hill  No.  571,  "  extendinp;  the  jurisdiotlon  of 
■be  Court  of  Claims  of  the  Uoited  Statec,  and  for  other  purposea,"  now  i)endiug  before 
Ihe  Senate  Comaiilt«e  on  Patents. 
V   I  aUo  traoBmit  an  extract  from  my  annnal  report  of  1875,  on  "Infringement  of 
■KtentR,"  and  copy  nf  a  letter  addroased  to  the  honorable  Secretary  of  War,  October 
[l,  1875,  on  the  same  subject. 
ThB  provisions  of  this  bill  meet  my  hearty  approval,  halieviag  that  they  will  relieve 
the  War  Ittrpiirtrniint  t'roui  great  enibarrasttiiienta  whivh  have  been  fretiuently  bronght 
I  the  atU'Utiou  uf  Congress  in  provions  reports,  and  give  a  sure,  speeiiy,  and  uniform 
lethod  of  settling  the  claims  or  patentees  against  the  United  States  for  the  oaa  «f 
itonts. 

If  the  views  expressed  in  the  inclosnres  meet  with  the  oononrrence  of  the  honora- 
ble Secretary  of  War,  it  is  respoctfnlly  recouiiuouded  that  favorable  action  on  the  in- 
closed bill  be  aslied  uf  Congree;4. 

On  the  22d  day  of  March,  1876,  the  Secretary  of  War  transmitted 
4fao  said  report  of  the  Chief  of  Ordnance,  together  with  other  papers  on 
ilie  same  matter,  to  the  chairman  of  the  Senate  Committee  on  Patents, 
■rbich  was  in  the  following  words  and  figures,  to  wit : 

I  Sir  :  I  have  the  honor  to  invit*  yonr  attention  to  the  inclosed  letter  from  the  Chief 
pf  Ordnance,  datod  the  11th  instant,  and  accompanying  papers,  in  regard  to  Aeiiato 
pill  No.  571,  "ext«nding  the  jurisdiction  of  the  Court  uf  Claims  of  Ibo  United  States, 
MUid  for  other  purposes." 

U  The  letter  of  the  Chief  of  Ordnance  of  Octol)er  11,  1875,  (copy  inclosed,)  was  trans- 
Bitted  to  the  Attorney-General  on  the  16th  October,  by  the  Seer(<fary  of  War.  re<]no8t- 
ng  his  views,  (copy  of  letter  inclosed,)  and  a  copy  of  the  reply  of  the  Attoraoy- 
Beaeral,  d»te<l  the  UUh  of  Octolxir,  is  herewith  inclosed. 

W  Aetioii  with  refurouce  to  this  matter  was  earncfctly  lecomraended  by  tha  Secretary 
If  War  in  his  uiinnal  report  fur  1;!?5.     (See  pages  l!)aud2U  of  inclosed  pamphlet.copy.) 
■^Concurring  in  views  of  the  Chief  of  Onluance,  I  have  tespeotfall^  tA  i«cA«mn)i».Q. 
Iftvorable  action  on  the  bill  in  question. 
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Tour  committee  most  respectfully  request  tbe  attention  of  the  Senatdj 
to  the  letter  of  the  Chief  of  Ordnance  to  the  Secretary  of  War,  tlHte 
the  11th  day  of  October,  1875  ;  also,  the  letter  of  the  Secretary  of  Wi 
to  the  AttorneyGeueral,  dated  October  16,  1875,  on  the  same  snbjectj 
also,  the  reply  of  the  Attoniey-Geueral  thereto,  dated  the   I'Jth  day 
October,  1875.    The  said  letter  from  the  Secretary  of  War  is  as  follows 
to  wit : 

8tR  :  I  have  tho  honor  to  transmit  for  yonr  views  the  iuclused  letter  tV..in  tii„  cl.i^f 
of  Ordnance,  duted  the  11th  instant,  snggestiiig  the  propriety  of  uu   <  - 1 

ttom  Congress  necessary  legislation  under  which  proper  couipensution  jp  .    :  jJ 

to  holders  of  patents  nsed  by  the  United   States  in  the  niauufactiiro  of  wui  luitMrf^fl 

I  beg  to  inquire  your  views  as  to  the  expediency  of  uniting  with  this  OepMll^^H 
in  recommeDding  tho  sabject  to  the  lavorable  consideratiou  of  Cougreaa  at  the  eflH 
ingsession.  1 

The  Hon.  Attouney-Gkneh.u«  M 

To  which  tbe  Attorney-General,  under  date  of  October  19, 1875,  inadfl 
the  following  answer,  to  wit :  | 

But :  I  have  tbe  honor  to  acknowledge  the  receipt  of  yonr  letter  of  the  16tb  instw» 
inclo!«iiiK  a  conimuuioation  addressed  to  you  on  the  lltli  iustant,  by  Gen.  S.  V.  Beo^fl 
Chief  of  Ordnance,  together  with  on  extract  from  his  nnnnal  report  for  this  year.      J 

Th3  subject  suggested  by  these  coniniunicatious  is,  that  of  the  propriety  of"an  efforfl 
to  secure  from  Congress  necessary  li-gislatiun  by  which  compensation  ni»y  be  anarilcd 

to  holders  of  pntouts  used  by  tbe  Uuited  .States  in  the  uianufuctnre  of  -  ■■   .taa^fl 

I  concur  fully  with  the  views  of  Geueral  Beuet  concerning  the  necessity  ■  I^^H 

tiou,  and  will  consider  further  of  the  subject,  and  communicate  any  su;;;-  .  ^^^H 

seem  to  me  to  be  right  and  proper  conoerning  the  legislation  to  be  adkod  fur.         ^^H 

Hon.  Skcketauy  of  Wau.  ^^M 

Yonr  committee,  after  the  said  Senate  bill  had  been  referre<l  to  thfl 
Secretary  of  War  for  information,  as  before  stated,  and  after  the  rep«irH 
and  opinion  of  said  Secretary  of  War  had  been  received  by  your  coaiM 
mittee,  thought  it  best  to  ascertain  the  views  of  the  several  Execativfl 
Departments  named  in  the  first  section  of  the  bill.  The  matter  wao 
accordingly  submitted  to  those  Departments,  and,  after  examination  itn 
each,  the  general  plan  was  adopted  and  approved  by  each  of  them  inl 
very  strong  terms.  Several  importaut  amendments  were  by  one  or! 
more  of  them  proposed,  each  of  which  your  committee  have  incorpornUHlJ 
in  the  accompanying  substitute  bill,  which  your  committee  hilly  ap-1 
prove  and  recommend  to  the  favorable  consideration  of  the  Senate.       I 

Tbe  accompanying  substitute  bill  is  the  result  of  a  long,  patient,  audi 
careful  examination  and  consideration  of  the  whole  subject-matier  snlJ 
mitted  to  your  committee  by  the  Senate,  touching  the  "  extending  of  tba 
jurisdiction  of  tbe  Court  of  Claims  of  tho  United  States,  and  for  othen 
purposes,"  so  as  to  embrace  tbe  subject-matter  of  letters-patent  upon 
inventions  used  by  oUicers  of  tbe  United  States  in  the  public  serviceJ 
and  to  provide  suitable  means  for  the  settlement  of  such  use  of  privatfl 
propertj\  j 

The  said  substitute  bill  is  fully  approved  by  the  several  Executive! 
Departments  of  the  Government,  as  containing  ample  provisions  for  tbM 
protection  of  the  Government  in  all  claims  of  the  kind  stated  in  thfl 
bill,  as  well  as  patentees  or  claimants  claiming  for  the  use  of  any  pat4 
ented  improvement  and  iuventiou.  ■ 

From  the  foregoing  communications  it  fully  appears  to  your  rmnmit-l 
tee  that,  in  the  management  of  public  aflairs  by  the  several  Depart>l 
ments  of  the  Government,  there  exi.sts,  in  fact  as  well  as  in  law,  and  iul 
justice  to  both  the  Government  and  the  citizen,  a  pressing  necessity  fori 
the  pa-ssageof  a  bill  by  which  the  rights  of  the  citizen-inventor  as  weUl 
as  those  of  the  Government  of  the  United  States,  with  reference  to  tbel 
ase  by  that  Government  of  that  kind  of  property  protected  and  socuretll 
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by  letterspateut,  sball  be  fairly  and  properly  adjudicated  aud  deter- 
mined an  betweeu  them  iu  the  least  expensive  aud  most  expeditious 
_miiuiier  iwssible. 

Sucb  your  committee  believe  the  accompanying  bill  to  be.    We  are 

illy  persuaded  that  it  covers  the  entire  ground  of  the  subject-mutter 

}utained  iu  the  several  communications  to  which  your  committee  have 

inbefore  referred,  aud  that  it  is  so  guarded  as  to  protect  the  rights 

all  parties  in  interest  fairly  and  equitably. 

The  Government  of  the  United  States  has  no  legal  or  equitable  riglit 
take  the  property  of  an  inventor,  secured  to  hiiu  by  the  law  and  by 
]e  grant  of  letters-patent  thereon,  and  apply  the  same  to  its  own  use, 
gain,  or  profit,  without  a  just  and  fair  compensation  therefor,  any  more 
than  it  would  have  to  seize  the  personal  and  real  projyerty  of  the  citizen, 
and  drive  him  and  his  family  from  their  homo,  and,  without  shelter  and 
compensation,  deprive  him  and  them  of  their  daily  earnings,  or  of  their 
lands,  horses,  cattle,  and  house.  Would  the  Government  have  the  right 
to  use  the  railroads  of  this  country  for  the  transportation  of  its  mails, 
or  for  other  purposes,  without  paying  the  owners  for  that  use  !  Would 
it  have  the  right  to  take  the  telegrapli  linos  of  the  country  and  convert 
the  same  to  its  own  use  without  making  a  just  compensation  therefor, 
even  in  time  of  war  t  If  not  in  war,  how  much  less  so  in  time  of  peace. 
As  well  might  this  Government  undertake  to  compel  persons  to  leave 
their  business  att'airs,  aud  to  go  aud  render  service  in  its  executive,  leg- 
islative, or  judicial  departments  without  compensation  therefor,  as  to 
take  the  patented  property  of  the  mechanic  and  inventor,  aud  put  the 
same  into  the  public  service  without  compensation  therefor. 

The  Constitution  of  these  United  States  stands  as  firmly  as  does  stand 
the  rock  of  Gibraltar  between  the  Government  and  the  citizen,  and  it 
there  solemnly  declares  the  fundamental  law  of  the  land  to  be,  in  these 
plain  but  positive  words,  to  wit :  "  NOK  SHA.LL  TBIVATE  PKOPEKTY  BE 
TAKEN  FOE  PUBLIC  USE  WITHOUT  JUST  COMPENSATION."  (See  Article 
V  of  the  amendments  of  the  Constitution.) 
The  learned  Judge  Story  says : 

Privnt*  properly  is  the  sacred  riyht  of  individiLil  dominion.  It  is  one  of  the  great 
bHoliite  rlglitx  of  every  citizuD  of  the  liepiiblic  tu  have  hia  property  protected  ;  aud 
lie  Governiiieut,  hnH  no  riuht,  whatever  to  deprive  him  of  it,  except  for  the  nao  of  tha 
jBhIic ;  and  not  even  then  without  a  fair,  jaitt,  nod  equitable  compensation.  It  is  a 
^ell-settled  principle  that  no  man  shall  be  disseized  of  liis  freehold  or  of  his  prinite 
ponerty  withont  full  compensatioa  therefor  when  taken  for  the  nse,  gain,  and  profit 
ftiie  public,  by  the  order,  or  by  the  directionN,  or  by  a  specific  or  implied  contract  on 
lie  piirt  iif  the  Government.  This  is  an  aflirniauce  of  a  f;reat  doctrine  o«tnblish«l  by 
|to  common  law  fur  the  protection  a{ private  pru|>orty.  It  is  founded  on  uatural  eijuity, 
)td  is  laid  dowu  by  jurists  as  a  principle  of  universal  law. 

The  Supreme  Court  of  the  United  States,  in  the  case  of  Seymour  vs. 
Isborne,  (11  Wallace,  U.  S.  S.  C.  Reports,  page  533,)  have  solemnly 
decitled  and  determined  the  law  of  this  country  to  be  that  letters-pat- 
ent upon  mechanical  invention  are  property,  and  as  such  may  be  held 
and  owneil  the  same  as  real  estate  or  personal  property,  and  that  the 
inventor  and  his  lawful  representatives  are  justly  and  rightfully  entitled 
under  the  law  to  full  protection  as  against  any  one  and  everybody  using 
the  invention  covered  by  such  patent  without  license. 

In  that  decision,  among  other  statements,  that  court  uses  the  follow- 
ing language,  to  wit: 

Inventions  secured  by  letters-patent  are  property  in  the  holder  of  the  patent,  aod  aa 
H^cb  are  as  much  eutitfed  to  protection  as  any  other  property,  cnnsistiug  of  a  fruucbise, 
^BriD{;  the  t«>rm  for  which  the  franchise  or  tlie  exclusive  right  is  granted. 
■rl/Otten-pateul  are  not  to  be  regarded  as  monopolies,  creale<l  by  the  exeoative  Vi.'a.- 


432 


REPOBT  OF  THE  CHIEF  OF  ORDNANCE. 


tbority  nt  the  expense  and  to  the  prejndioe  of  all  tlie  oommiiDity  except  the  {i 
iJiereiii  naiuiMl  as  patentees,  but  an  public  franoliises  grniitul  tu  tliti  inventors  of  ne 
and  usofiil  impruvemontti,  for  the  piirpiiae  of  secnring  to   them,  ait  such  inventors,  fi: 
the  liniitod  term  thornin  niontloned,  the  exclusive  ri|L;ht  and  liberty  to  make  and   use, 
and  vend  to  others  to  be  used,  their  own  inventions,  as  tending;  to   promote  the  pro- 
in°ess  of  science  and  the  useful  arts,  and  as  matter  of  ootiipensaiinn  to   the  invouto 
for  their  labor,  toil,  and  expense  in  nuikinj;  the  inventions,  and  reducing   the  same 
practice  for  the  public  beuotit,  as  ooutcmpluted  by  the  Constitution  and  sunctionud  b, 
the  laws  of  Congress. 

Upon  the  same  sabject-matter  of  property,  and  the  exclusive  right  t<i 
make,  use,  and  vend  the  same  to  others  to  be  used,  that  learned  auc' 
profound  scholar  and  jurist,  Mr.  Chief  Justice  Marshall,  in  the  case 
Evans  vs.  Jordan,  1  Brockenbrough's  U.  S.  0.  0.  Eeports,  page  252 
said: 

The  CnnstltatioQ  and  the  law  toKethnr  give  to  the  inventor,  from  the  moment  of  di| 
ooveo't  an  incboat«  property  thoreiu,  which  is  completed  by  sning  out  a  patent.  Tbil 
iuchoute  right  is  exclusive.  It  can  be  invaded  or  impaired  by  no  person,  and  no  rigfa 
can  be  acquired  in  it  without  the  consent  of  the  inventor. 

That  able  and  roucb-respected  .iud<;e,  Mr.  Associate  Justice  McLean, 
in  the  case  of  Allen  rs.  Hunter,  0  McLean's  U.  8.  C.  0.  lieports,  page 
306,  declared  and  decided  that — 

The  law  gives  to  the  inventor  the  exolngive  right  and  nse  of  the  tiling  invented  i 
discuverad,  as  a  compensation  for  his  ingenuity,  labor,  and  expense  in  producing  it. 

Judge  Nathan  K.  Hall,  formerly  Postmaster-General  of  the  United 
States,  in  the  case  of  Kansoin  vs.  The  Mayor  and  Oomnionnlty  of  tb( 
city  of  New  York,  Ist  of  Fisher's  Patent  Oases,  page  251),  among  otbe 
declarations  and  conelasious,  said  : 

A  patent  when  granted  beconnw,  to  a  certain  extent,  a  contract  on   the  part  6f  th 
Govcrnuient  with  the  patentee  that,  they  will  protect  him  in  the  exercise  of  the  ezoln- 
sive  privileges  which  his  patent  gives  him. 

The  Supreme  Court  of  the  United  States,  at  the  December  term,  18 
in  the  case  of  Burns  vs.  The  United  States,  which,  upon  appeal,  beoatni 
The  United  Stotes  vh.  Burns,  12  Wallace  U.  S.  S.  C.  Reports,  page  2r" 
nnanimously  decided  that  the  Government  could  not  rightfully  or  law' 
fully  nse  a  patented  invention  without  license  of  the  inventor,  or  mak- 
ing compensation  to  him  therefor.    In  that  case  that  court  said  : 

If  an  officer  in  the  military  service,  not  specially  employed  to  niii!'f   '■ -mento 

with  a  view  to  suggest  iiiiy>r(ivemcut«,  devises  a  new  and  valuable  i  >  jC  in 

arms,  tents,  or  auy  other  kind  of  war  material,  he  is  entitled  to  the  1m  it  and 

to  letters-patent  for  the  imuroveiueut  from  the  Uoiced  States,  equally  with  auy  otheM 
citisen  not  engaged  in  such  service  ;  and  the  Crovemment  cannot,  sifter  the  patent  Ifl 
issued,  make  use  of  the  improvement  any  more  than  a  private  individual,  witboofl 
license  of  the  invent«r  or  making  oompousation  to  him.  ■ 

Such  have  been,  upon  this  question  of  franchise,  of  property,  and  ofl 
exclusive  right  and  title  in  jiateuts,  the  opinions  and  decisions  of  thel 
highest  oonrts  in  this  country,  commencing  with  Mr.  Chief  Justice  MarJ 
shall  and  coming  down  to  the  present  time  through  the  circuit  and  Sa.M 
preme  Courts  of  the  United  States.  1 

As  the  law  now  is,  if  the  Government  desires  to  use  property  coverefl 
and  protected  by  patents,  as  is  now  very  frequently  the  case,  it  uiusd 
either  wrongfully  and  willfully  violate  the  law  by  infringing  the  pateofl 
in  the  manufacture  of  the  article  desired  to  be  used  in  the  public  scrvic<J 
or  else  (contract  with  private  individuals  or  companies  having  no  lic<>ns«3 
and  with  whom  the  Government  would  be  forced  to  submit  to  greatl^ 
advanced  prices,  and  j'et,  after  all  that,  would  still  be  liable  t(»  tba 
inventor  or  his  lawful  as.signces  for  the  use  of  the  invention  and  lettersfl 
pateiot  tbereou,  in  the  public  service.     And  this  the  Qovemment  havfl 
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no  rigbt  whatever,  foanded  in  jastice  and  a  duo  regard  for  the  law,  to 
do.  It  cannot  afiord  to  make  laws  for  tJie  people  to  be  governed  by, 
and  then  violate  and  disregard  tbero.  The  subject  of  the  patent  is  re- 
garded by  the  law  as  the  property  of  the  inventor  alone,  as  "  under  our 
patent-laws  it  is  only  the  inventor,  the  person  in  whose  brain  the  new 
form  or  method  has  been  conceived,  who  can  be  invested  with  the  patent- 
right;"  and  the  United  States,  using  the  same  for  public  purposes 
whereby  to  benefit  the  people  in  their  public  service,  ought,  iu  equity, 
in  common  justice,  and  in  good  conscience,  to  pay  for  the  same,  as  it 
would  and  does  pay  a  railway  company  for  transportation  of  the  mails, 
or  a  telegraph  company  for  the  use  of  its  wires  in  transmitting  Depart- 
ment messages,  or  the  farmer  for  his  horse  and  wagon  for  the  public 
service,  or  the  mechanic  for  his  day's  labor,  or  the  President  of  the 
United' States,  his  Cabinet,  or  other  officers,  for  services  rendered  the 
public  in  offlcial  place. 

To  have  a  good  government  and  full  obedience  to  the  law,  the  Govern- 
ment itself  should  obey  the  law,  and  iu  all  things  deal  honestly  and  in 
exact  justice  with  the  humblest  citizen  of  the  Republic.  It  caunot  de- 
maird  or  require  the  service,  labor,  or  the  real  or  the  personal  propertj' 
of  the  citizen  ibr  any  purpose  or  use  whatsoever,  without  &just  and  rea- 
gonahle  compensation. 

Officers  and  other  persons  in  the  employment  of  this  Government, 
who,  in  obedience  to  8uj)erior  orders,  make  or  use  an  invention  protected 
by  letters-patent  of  the  United  States  while  in  that  employ,  not  for  their 
own  use,  but  for  the  use  of  the  Government,  and  that,  too,  in  the  public 
service,  are  now  held  liable  iu  the  circuit  courts  of  the  United  States 
for  infringement  of  such  patent.  They  may  be,  and  several  have  already 
been,  enjoined  and  restrained  by  the  injunction  order  of  the  court  from 
either  making  or  using  the  patented  invention  for  the  Government; 
and  they  may  also  be,  and  some  are  already,  perso^iaUy  held  to  answer  to 
a  judgment  for  damages  and  costs  and  execution  therefor,  and  their 
property  put  in  jeopardy  and  their  homes  threatened  and  invaded  by  the 
officers  of  the  law  with  the  process  or  writ  of  execution  for  such  infringe- 
ment by  them,  iu  the  service  of  the  Government,  through  no  fault  of 
their  own.  Your  committee  are  informed  that  there  are  not  only  several 
suits  of  this  character  now  pending  against  certain  officers  of  the  Gov- 
ernment, to  the  great  injury  of  the  public  service,  but  that  others  are  con- 
templated, while  some  are  actually  iu  process  of  preparation.  These 
suits  are  not  confined  to  the  War  Department,  but  they  extend,  and  are 
extending,  to  the  Treasury,  Interior,  Navy,  and  I'ostOfliice  Departments, 
with  no  lawful  authority  on  the  part  of  the  Government  to  stay  them. 
They  are  expensive  and  burdensome  to  those  officers,  and  they  harass 
and  embarrass  the  Departments  iu  the  successful  management  of  public 
a  flairs. 

It  is  not  only  apprehended,  but  actually  suggested,  by  the  "War  De- 
partment, that  in  all  probability  snch  officers  as  have  been  thus  embar- 
rassed and  threatened  with  financial  rniu  will  in  due  time  call  upon 
Congress  to  re  imburse  them  for  such  losses  in  damages  and  costs  sus- 
tained by  them  in  the  public  service  as  faithful  oflicers  obeying  the 
orders  of  their  superior.  The  able  and  exhaustive  report  of  the  Chief 
of  Ordnance,  General  Ben6t,  to  the  Secretary  of  War,  on  the  subject  of 
the  ^infringement  of  patents^  by  the  Government,  and  hereinbefore  re- 
ferred to,  will  give  full  information  on  this  point.  It  is  well  known  that 
auch  suits  cannot  bo  ]>revented,  and  that  they  greatly  hinder  and  disar- 
range the  public  service  in  the  several  Departments  of  the  Government, 
^bere  is,  and  there  ought  to  be,  no  honorable  or  UoueSiVi  ^^  'nb.^?.  w»'5k- 
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meftns"  tbat  tLi«  Government  can  devise  whereby  to  withhold  pa.vmoil 
for  the  use  in  the  public  service  of  property  secured  for  a  term  of  yea 
by  the  grant  of  h'ttera-pateut,  and  appropriated  to  that  service  by  th 
Government.     It  onght  to  pay  a  fair  and  ju«f  compensation  for  that  u 
This  would  be  bnt  an  act  of  jnstice  and  of  honest  dealing  with  the  citizi 
inventor,  and  it  would  stimulate  him  to  greater  activity  in  the  fields 
invention.    Bat  for  the  inventive  genius  of  the  land,  what  would  be  t 
condition  of  our  country  to  day  t     What  would  be  that  of  our  agrico 
tural  fields  f     What  and  where  would  be  our  railroads,  our  steamship 
our  land  and  ocean  telegraphs,  our  commerce,  onr  factories,  our  ston 
Louses,  our  shops,  our  mining  for  the  deep-hidden  treasures  of  the  earth, 
our  arts  and  literature,  and  our  homes !    Who,  then,  shall  wish,  for  one 
moment  even,  to  stay  the  rising  tide  of  genins  and  invention,  and  roll 
back  the  progress  of  the  age  in  which  we  livet    Who,  therefore,  shar 
labor,  or  even  wish,  to  withhold  from  the  inventors  in  this  country  th 
fnst  compensation  which  belongs  to  them,  both  by  the  organic  and  stal 
nte  law,  for  their  ingenuity,  their  time,  their  toils,  and  expenditure 
money  in  creating  pkoperty  iu  invention  in  the  manner  provided  b; 
the  statute  law  and  sanctioned  by  the  nation's  Oonstitntion  t 

In  conformity  to  the  principles  laid  down  in  this  report,  yourcommii 
tee  are  of  opinion  that  the  Government  onght  to  pay  a  fair  and  ju. 
compensation  for  the  nse  of  property  vested  in  patents  on  mechanic; 
inventions  and  put  into  the  public  service,  and  that  Congress  should  no 
provide  the  way  and  manner  in  which  and  by  which  it  can  rightfnUy 
done. 

It  is  a  self-evident  fact  that  something  ought  to  be  done  immediate! 
whereby  to  relieve  the  War  Department  of  the  embarrassmenta  aw 
difficulties  which  the  Chief  of  Ordnance  sets  forth  so  earnestly  in  h 
said  annual  report,  and  the  other  and  several  Departments  of  the  Go 
ernment  also  have  substantial  relief  in  the  same  direction. 

Aft«r  a  most  careful  and  thorough  examination  of  the  whole  case  am 
of  the  official  papers  referred  to  and  submitted  to  your  cominitt«e  coi 
cerning  the  subject-matter  of  the  pending  bill,  wo  have  come  to  111 
conclusion,  and  have  determined,  that  the  better  way  to  settle  and  dis- 
pose of  the  entire  subject  is  to  recommend  the  passage  of  the  accoi 
panying  bill  as  a  substitute  for  Senate  bill  No.  571. 

It  will  be  seen  by  the  letter  of  the  Chief  of  Ordnance,  General  Bendl 
dated  the  ICth  day  of  March,  1870,  that  Senate  bill  2s'o.  571  was,  by  tl 
Secretary  of  War,  referred  to  the  Chief  of  Ordnance  for  examinati 
and  opinion  In  writing  thereon  ;  and  that  it  was  examined  by  him,  aui 
returned  with  a  written  rei>ort  indorsing  the  bill  and  recommending  i 
passage  as  a  sure,  safe,  economical,  and  speedy  course  to  pursue  for  thi 
settlement,  award,  and  determination  of  all  matters  mentioned  and 
ferred  to  in  this  report  as  between  the  Government,  on  the  one  hani 
and  inventors  on  the  other.    Your  committee  are  of  the  opinion  tb 
the  accompanying  bill  places  the  Government  and  the  inventor  or  hii 
lawful  representatives  upon  the  same  ground  and  equal  footing  for 
proper  settlement  and  adjudication  of  the  rights  and  interests  of  each  a4 
to  property  in  patents  and  the  nse  of  the  same  by  the  Government. 

A  general  law  of  the  kind  proposed  by  this  bill  wonld,  it  is  believei 
protect  alike  all  the  Departments  of  the  Government,  and  will  relic 
at  once  the  officers  thereof  who  have  used  and  are  now  nsing  this  kin< 
of  proj^erty. 

It  would  bring  all  matters  relating  to  the  use  of  patents  before  one 
and  the  same  court,  the  Court  of  Claims,  with  the  right  to  appeal  there- 
fivm  by  either  party.    Both  courts  being  at  the  capital  of  the  natlodl 


i 


REPORT  OP  THE  CHIEF  OP  ORDNANCE.        435 

the  Government  oonld  the  better  attend  the  same  for  the  purposes  named 
in  the  accompanying  bill. 

In  addition  to  the  many  reasons  already  given,  the  examination  of  all 
matters  that  are  similar  in  character,  embodying  similar  principles  and 
facts,  probably  applying  to  one  and  the  same  mechanical  construction,  is 
placed  in  the  hands  of  the  same  judges,  who  are  thus  better  qualified  to 
hold  evenly  the  "scales  of  justice"  as  between  nice  and  conflicting  inter- 
ests on  questions  of  invention,  of  infringement,  and  of  right,  title,  and 
ownership,  as  between  all  parties  to  any  suit  brought  into  court,  tried 
and  heard  in  the  manner  provided  in  the  substitute  bill. 

By  the  passage  of  this  bill  Congress  would,  it  is  believed,  be  entirely 
relieved  from  the  consideration  of  petitions  or  bills,  or  both,  heretofore 
introduced  for  different  persons  at  almost  every  session  asking  for  sub- 
stantially the  same  relief  that  is  fully  provided  for  in  and  by  this  bill. 

The  substitute  bill  appears  to  be  carefully  and  properly  guarded,  so 
as  to  protect  all  parties  in  interest,  no  matter  what  those  interests  may 
be,  in  a  fair  and  proper  administration  of  justice. 

Your  committee,  therefore,  recommend  the  passage  of  the  accompany- 
ing bill  as  a  substitute  for  Senate  bill  No.  571,  at  an  early  day  and  daring 
the  present  session  of  Oongrss. 
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APPENDIX  K. 

EEPOET  OF  COL,  T.  T.  S.  LAIDLEY,  ORDNANCE  CORPS,  U.  8.  A..  ON  EURO- 
PEAN GUNPOWDER,  GUN-COTTON,  AND  GUN-CABRUGES. 

Wateetown  Arsenal,  Xovember  10,  1876. 
To  the  Chief  of  Oednanob  : 

SiE :  I  have  the  honor  to  report,  in  compliance  with  the  order  of  the 
ecretary  of  War,  which  directed,  under  the  date  of  May  22,  1873,  that 
'  Lieut.  Col.  T,  T.  8.  Laidley,  Major  Benton,  and  Major  Crispin,  of  the 
Ordnance  Department,  United  States  Army,  will  proceed  to  England, 
France,  Germany,  Austria,  and  Kussia,  for  the  purpose  of  collecting  in- 
formation in  regard  to  the  coustriictiou  of  heavy  cannon  and  other  ord- 
nance manufactures.  •  •  •  The  information  gathered  will,  on  their 
return,  be  submitted  to  the  Chief  of  Ordnance." 

The  better  to  comply  with  the  last  clause  of  these  instructions  it  was 
mutually  agreed  that  we  should  unite  and  make  a  joint  report,  each 
officer  furnishing  his  portion,  embracing  all  that  referred  to  the  subject 
on  which  be  was  to  write.  Gunpowder,  guu-cotton,  and  gun-carriages  of 
the  diflferent  kinds  were  the  subjects  which  were  to  be  written  up  by 
me. 

As  there  now  seems  to  be  little  prospect  of  our  original  agreement 
being  carried  out,  I  have  concluded  not  to  wait  any  longer  in  expectation 
thereof,  but  to  transmit,  as  I  do  herewith,  my  report  on  gunpowder, 
gun-cotton,  and  gun-carriages,  in  the  hope  that,  though  imperfect,  as  it 
must  necessarily  be  from  the  hasty  manner  in  which  the  materials  for  it 
were  collected,  it  may  not  be  without  interest  to  ofiQcers  of  the  Depart- 
^ment,  and  perhaps  to  some  others. 

Very  respectfully,  I  am,  your  obedient  servant, 

T.  T.  S.  LAIDLEY, 
Colonel  of  Ordnance. 


GUNPOWDER, 

The  recognition  of  the  fact  that  different  guns  require  for  their  most 
efficient  service  different  powders  marks  an  important  epoch  in  the  his- 
tory of  gunpowder.  Previous  to  this  time  powder  was  the  same,  whether 
it  was  to  be  fired  in  a  G-pounder  or  10-inch  gun,  and  though  experience 
showed  that  the  large  gun  did  not  resist  the  strain  of  the  discharge  as  well 
aa  small  ones,  the  difference  in  their  endurance  was  attributed  to  other 
causes  than  the  want  of  adaptation  of  the  powder  to  the  gun.  It  was 
not  suspected  that  the  trouble  arose  from  the  unsuitableness  of  the 
powder. 

It  soon  became  a  recognized  fact  that  the  combustion  of  gunpowder 
was  influenced  to  a  great  degree  by  the  size,  the  shape,  and  the  den.sity 
of  the  grain  ;  and  aa  the  weight  of  the  projectile  to  be  started  became 
greater,  so  much  greatex  became  the  necessity  of  regulating  these  par- 
ticulars in  the  powder  to  be  used.  The  improvements  which  have  been 
made  by  attention  to  these  jiarticnlars  have  rendered  it  practicable  to 
use  larger  guns  and  heavier  projectiles  than  had  been  cleemed  only  a 
few  years  before  to  be  within  the  limits  of  possibility.  The  point  to  Ijc 
attended  to  is  to  see  that  the  evolution  of  gas  at  tUft  to«.\.  va^vjiCttX.  q'\. 
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inflammation  is  not  excessive,  and  tbia  is  effected  by  redncing  the  sar 
fuce  of  ignition,  that  is,  by  increasiujj  the  size  of  the  grains.     Further 
the  evolution  of  gas  should  bo  gradual  and  progressive,  and  this  ii 
accomplished  by  giving  the  grain  such  a  density  that  the  hot  gas  shall 
not  be  forced  by  the  pressure  through  the  mass  of  the  grain.    Thfl 
&hape  of  the  grain  is  also  a  matter  of  mnch  importance,  as  intiaencing, 
the  progressive  evolution  of  the  gas.    That  shape  of  grain  must  be  beat 
which,  other  things  being  equal,  has  at  first  a  small  burning-surface 
and  one  that  is  continually  increasing;  or,  this  being  deemed  inipn^cti-j 
cable,  the  grain  which  approximates  nearest  this  idei»l  must  be  best 
The  prismatic-shaped  grain,  with  perforations  running  through  it  par 
allel  to  the  axis  of  the  prism,  is  to  be  preferred  to  all  others  that  bav| 
yet  been  proposed.    If  it  has  not  thus  far  given  better  results  than 
others,  it  is  because  the  practical  diSicutties  in  the  manufacture  are  auct 
as  have  not  yet  been  overcome  satisfactorily;  but  it  by  no  means  fuU 
lows  that  they  are  such  as  may  not,  by  future  improvements,  be  sur>^ 
mounted. 

It  is  an  established  fact  that  the  quality  of  powder  made  frop 
day  will  vaiy  with  the  hygrometric  state  of  the  atmoe]>her«,  .: 
almost  im|)os8ible  to  make,  at  diilierent  times,  two  lots  of  ]>owder  wliicli 
shall  be  the  same  in  quality.    The  ingre<lients,  if  incorporated  with 
certain  amount  of  moisture,  will  protluce  a  difterent  powder  from  thfl 
same  materiuls  mixed  with  adifilerent  quantity,    Notwithstanding  thia 
fact,  no  eflbrts  have  been  made  to  eliminate  this  source  of  variatiou, 
it  is  believetl  might  be  done  by  keeping  the  air  of  the  incorponitiu^ 
mill  constantly  chajged  at  all  times  with  moisture. 

An  important  step  has  been  made,  however,  to  avoid  this  cause  i 
ditterence  more  completely  in  a  ditl'ereub  way,  and  that  is  by  the  entii 
exclusion  of  water  in  all  of  the  processes  of  fabrication.    The  improve 
ment  comes  from  Itussia,  as  did  the  machine  tor  making  the  prinmatia 
powder.    The  materials,  after  being  pulverized  and  thoroughly  incor 
porated  in  tumbling-barrels,  are  raised  in  temperature  up  to  the  melt-| 
iug-point  of  sulphur  at  the  .same  time  that  they  are  compressed  into 
cake.    They  are  then  cooled  while  under  this  pressure.    The  prcs 
cake  is  broken  into  giains  and  glazed  in  the  usual  way.    The  charcoa 
has  absorbed  no  moisture,  and,  as  was  to  be  expected,  the  powder  hii 
been  proved  to  be  stronger,  and,  it  is  said,  more  uniform  in  quality^ 
than  ordinary  powder,     should  this  process  develop  unknown  <liQlcuH 
ties  and  come  short  of  the  expectations  that  have  been  raised  by  it^l 
nevertheless  it  will  most  likely  exerci.se  a  benelicial  influence  on  the' 
mode  of  manufacture  by  stijnulatiug  and  ilireetiug  investigations  in 
direction  that  will  probably  lead  to  important  results  in  the  end. 

GuuiMjwder  fails,  in  too  many  respects,  to  come  up  to  tho  ideal 
what  the  projectile-compouud  of  the  present  time  should  be  to  retain 
its  place  much  longer,  unless  marked  changes  shall  be  soon  made  f 
some  of  its  properties. 

ENGLAND. 


English  gunpowder  has  been  long  held  in  deservedly  high  eatimafion 
for  it«  strength  or  explosive  force,  a  quality  which  has  been  <■  '. 

tor  it  by  the  exercise  of  great  care  in  the  selection  of  the  best  ii\:: 
and  by  the  close  attention  paid  to  every  detail  of  their  preparntiou  aud 
thorough  and  complete  incorporation, 

Ihe  greatest  improvements  have  been  made  in  the  quality  of  the] 
powder  since  the  lime  when,  instead  of  procuring  the  supplies  n-qairedl 
tor  the  military  and  naval  services  by  contracts  with  private  parties,  th«.| 
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government  became  the  owner  of  a  i>ow(ler  mill,  ami  the  manufacturer 
of  its  own  powder,  or  a  pjirt  of  if,  tlie  difl'ereiit  proce*4es  ot  fabrica- 
tion being  curried  on  under  the  immediate  direction  and  supervision  of 
its  own  agents.  This  mill  is  not  of  sufficient  capacity  to  supply  all,  or 
anything  like  it,  of  the  powder  that  is  required  in  times  of  war;  but, 
besides  being  of  the  greatest  use  iu  keeping  up  the  high  standard  of  the 
quality  of  powder,  (samples  of  standard  powder  are  furniahed  annually 
to  all  powder  makers  of  the  kingdom,)  it  is  also  of  value  iu  keeping 
^own  the  price  whea  supplies  have  to  be  procured  from  private  mauu- 
eturers. 

The  royal  gunpowder  factory  at  Walthara  Abbey  is  situated  very 
neai'  the  old  church  from  which  it  takes  its  name,  about  12  miles  from 
London,  on  the  Eastern  Counties  Kailway.  The  grounds  are  the  rich 
meadows  on  the  river  Lea,  which  stream  connects  the  canals  between 
the  diHercut  mills  with  the  Thames,  and  furnishes  watertransportatioa 
to  Purdeet,  where  the  powder  is  stored  iu  large  magazines.  A  portion 
of  the  grounds  is  planted  with  willows,  set  out  with  great  order  and  neat- 
ness, the  wood  to  be  used  for  making  charcoal  for  powder.  The  build- 
gs  iu  which  the  ditierent  processes  of  fabrication  are  carried  on  are 
ttered  over  upward  of  fifty  acre^j,  and  built  with  special  reference  to 
the  pur(K>se3  for  which  they  are  intended.  The  niter  and  sulphur  used 
are  pnxiured  iu  the  crude  state  and  retined  at  the  factory.  This  course 
is  pursued  in  prelerence  to  puroliasing  them  alrea«ly  retined,  with  a 
view  of  insuring  uniform  results  iu  the  powder  manufactured,  and  of 
'  uardiog  more  ettectually  against  accidents,  so  much  to  be  dreaded, 
om  the  presence  of  foreign  particles  iii  the  materials,  introduced  amoui; 
them  before  they  reach  the  mills. 

The  grough  saltpeter  of  India  is  purchased  to  the  exclusiou  of  all 

others.    The  process  of  reiiniug  is  the  u;^ual  one,  an.l  has  in  it  nothing 

"ing  for  remark.    The  water  used  is  from  an  artesian  well,  at)d  is 

markably  pure  and  free  from  all  mineral  substances. 

The  sulphur  is  procured  from  iSicily,  and  contains  from  3  to  1  per 

nt.  of  earthy  matter,  from  which  it  is  purified  by  distillation.     It  is 

ound  under  a  small  pair  of  wheels,  when  it  is  ready  for  mixing. 

Willow  and  alder  are  the  woods  used  for  making  charcoal  for  all 

wders  except  musket.    For  this  latter,  the  alder  buckthorn,  or  berry- 

aring  alder,  (Kluimnua  J'raugula,)  commonly  known  as  the  black  dog- 

ood  among  powder-makers,  is  exclusively  used.     All  of  these  woods 

ow  in  diHerent  parts  of  England,  and  efforts  have  been  made  to  culti- 

'ate  them  on  the  grounds  of  the  i)owder-mill,  with  success  as  regards 

"  e  first  two,  but  not  the  last,  which  requires  a  poor  and  rocky  soil 

instead  of  rich  meadow-land  for  its  growth.    Large  quantities  of  the 

(logwood  are  stored  away  for  future  use  at  the  factory ;  the  sticks,  of 

about  one  inch  in  diameter,  all  brought  from  Prussia,  at  a  cost  of  from 

'to  475  per  ton.    The  difl'erence  between  this  and  all  of  the  other 

Oods  commonly  regarded  as  best  adapted  for  making  powder  is  most 

arked,  all  of  the  others  being  light,  brittle  woods  of  rapid  growth, 

hereas  this  is  a  densie,  tough  wood  of  slow  growth,  requiring  usually 

ten  years  to  attain  a  size  of  one  inch  iu  diameter. 

The  charcoal  is  prepared  by  distillation  in  cast-iron  retorts  of  cylin- 
drical shape,  set  in  brickwork,  with  dues  to  conduct  the  flame  all  round 
them.  The  gaseous  matter  and  tar  evolved  in  the  distillation  is  cou- 
ducted  by  pii)es  into  the  fire,  and,  besides  ecouomiziug  fuel  in  preparing 
the  charcoal,  furnishes  the  readiest  means,  by  the  color  with  w  hich  they 
burn,  of  determining  when  the  charcoal  has  been  carried  to  the  proper 
point. 
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For  convenience  in  handlinfr,  the  wood  is  first  pat  in  sheet-iron  cylin 
dors,  which  are  placed  in  the  retorts.  The  retorts  being  thoroughly 
heated,  the  operation  of  charring  requires  from  24  to  3 J  hours. 

As  the  quality  of  the  powder  depends  greatly  on  the  temperature  at 
which  the  charcoal  is  prepared,  great  care  is  taken  to  have  this  tem- 
perature constant  and  sufficiently  high,  but  not  too  high.  This  is  indi- 
cated by  the  color  and  fracture  of  the  coal,  which  should  bo  a  jet  black, 
with  a  clear  velvet-like  look  wheu  freshly  broken. 

Analysis  confirms  the  practical  experience  of  powder-makers,  that 
dogwood  charcoal  makes  a  stronger  powder  than  coal  of  any  other 
wood,  containing  as  it  does  a  greater  amount  of  gaseous  coustituents. 

The  charcoal  is  ground  iu  a  mill  resembling  an  ordinary  coffee-mill, 
and  is  sifted  by  passing  it  into  a  cylindrical  frame  covered  with  iron-win 
cloth,  32  meshes  to  the  inch,  aud  having  a  rotary  motion  around  it 
longer  aud  horizontal  axis. 

The  proportions  of  these  ingredients  are  the  same  as  those  used  in  thi 
countiy.    They  are  weighed  out  in  the  proper  proportions  for  a  50-pound 
charge,  the  saltpeter  containing  from  3  to  G  per  cent,  of  moisture,  am 
are  mixed  together  in  the  mixing-machine.    This  consists  of  a  hollo 
bronze  drum,  which  makes  40  revolutions  per  minute.    A  shaft  passea 
through  the  axis  of  the  drum,  having  a  large  number  of  arms  made  fast 
to  it.    The  shaft  and  arms  revolve  in  the  opposite  direction  to  the  drum, 
aud  at  twice  its  speed,  thus  mixing  the  ingredients  together. 

The  thorough  incorporation  of  the  materials  is  e&'ected  under  heavy] 
cast-iron  or  stone  wheels,  as  in  this  country.  The  wheels  are  of  varion 
sizes,  some  as  large  as  7  feet  in  diameter,  and  others  only  one-half  of 
this,  the  preference  being  given  to  the  smaller,  as  they  are  not  so  apt  to 
cause  explosions.  The  weight  varies  from  34  to  i  tons.  The  bed  is  about 
7  feet  in  diameter. 

There  are  in  all  32  pairs  of  wheels  for  incorporating.  A  portion  ot 
them  are  driven  by  water-power,  othei-s  by  steam.  The  time  requirwt 
for  the  incorporation  of  a  charge  depends  upon  the  kind  of  i)owdcr,  the 
weight  of  the  wheel  used,  and  its  velocity.  Cannon-powder  re(iuirc4f 
from  2J  to  34  hours;  musket-powder  from  4  to  54  hours.  i 

For  the  convenience  of  applying  the  motive-power,  the  wheel-mill* 
are  placed  in  groups  of  four  or  six ;  and  to  prevent  the  explosion  of  onfll 
from  extending  to  others  of  the  same  group,  each  is  provided  with  st 
large  vessel  of  water  overhead,  so  arranged  that  an  explosion  of  eithefi 
mill  of  the  group  will  overturn  all  of  these  vessels  and  pour  the  con*j 
tents  into  the  mill-bed  beneath.  This  apparatus  has  been  found  tol 
answer  a  goml  purpose,  and  has  saved  at  ditfereut  times  a  largeauioantl| 
of  projwrty.  I 

The  buildings  in  which  these  mills  are  placed  are  erected  with  a  vie^<( 
to  occasional  explosions  of  charges,  and  are  constructed  accordingly,  »ol 
that  the  damage  shall  be  confiued  to  one  portion  of  the  building,  whicb 
can  be  readily  repaired.  The  walls  on  throe  sides  are  three  feot  in- 
thickness,  while  the  fourth  side  is  made  of  corrugated  iron  and  glassJ 
which  will  yield  readily  to  the  explosion  aud  roliuve  the  stritiu  od  thi 
other  parts  of  the  building.  \ 

Before  being  taken  to  the  press-room  to  be  pressed  into  cake,  the  mill' 
cake  is  passed  through  the  breaking-down  machine,  which  breaks  u|t 
the  lumps  into  a  flue  state  of  division  to  facilitate  the  operation  ol 
pressing. 

The  breaking-down  machine  consists  of  a  pair  of  gun-metal,  cylindnH 
cal  rollers,  grooved  longitudinally.  They  are  placed  side  by  side,  tbein 
axes  j)araliel  and  hori;suntal.    The  bearings  of  one  roller  arc  not  fixedj 
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ut  can  be  moved  to  or  from  the  other,  and  are  held  in  their  proper  po- 
sition by  raeaua  of  a  weight.  The  two  rollers  revolve  in  opposite  direo" 
tioiis,  and  the  powder  pasaiujj:  between  them,  the  cakea  and  lumps  are 
broken  up  into  a  meal.  A  second  set  of  rollers  like  those  just  described 
are  placed  directly  under  them,  and  break  up  any  lumps  that  may  have 
escaped  the  action  of  the  first  pair. 

The  powder  to  be  broken  up  is  placed  in  a  large  hopper,  from  which 

it  is  carried  to  the  rollers  by  an  endless  belt  of  strong  canvas,  which 

asses  throu{i:h  an  opening  at  the  bottom  of  the  hoi)per  to  the  top  of  the 

achiue,  where  it  falls  between  the  first  pair  of  rollers. 

The  press  used  for  pressing  powder  into  thin  cakes  is  operated  by 
wat^r  pumped  into  a  vertical  cylinder.  The  i)re8sbox,  in  which  the 
powder  is  placed,  is  30  inches  by  14  inches  inside,  made  of  great  strength, 
of  bronze,  lined  on  the  inside  and  outside  with  oak  boards.  Three  sides 
of  the  box  are  hinged  to  the  bottom,  and  when  closed  are  secured  by 
short,  strong  bronze  screws.  In  order  to  charge  the  box  the  open  top 
is  temporarily  covered  with  a  piece  of  board,  and  the  boxes  turned  over 
on  one  side.  Bronze  racks,  with  vertical  grooves  in  them  IJ  inches 
apart  to  hold  the  press-plates,  are  placed  against  two  opposite  sides, 
and  the  plates,  48  in  number,  slipped  in.  The  spaces  between  the  plates 
are  filled  with  powder  thrown  in  with  a  shovel,  and  the  racks  are  then 
withdrawn,  leaving  the  powder  in  layers  IJ  inches  thick,  with  a  pbtte 
between  the  consecutive  layers.    The  side  which  is  now  on  top  is  screwed 

st,  and  the  box  is  turned  over  onto  the  table  of  the  hydraulic  press, 
ringing  the  press-plates  horizontal.    The  board  cover  is  removed,  and- 

solid  woodeu  block  overheard,  which  resists  the  pressure  of  the  ram,  is 
adjusted  so  as  to  enter  the  box  and  be  forced  deeper  and  deeper  into  it 
as  the  powder  is  compacted.  The  pressure  is  applied  by  pumps  driven 
by  water-power  in  another  building,  between  which  and  the  press-house 
there  are  large  earthen  traverses. 

The  degree  of  pressure  to  which  the  powder  is  subjected  is  estimated 
by  the  reduction  made  in  its  volume;  when  the  table  of  the  press  on 
which  the  powder  is  placed  has  ri.sen  to  a  given  height,  and  compressed 
the  powder  within  to  a  given  comi)as8,  previously  determined  by  trial,  a 
trigger  is  released  and  a  bell  rings  in  the  pump-room  as  a  signal  to  stop 
the  pumps  and  relieve  the  pressure. 

The  press-cake  is  broken  with  wooden  mallets  into  pieces  about  the 
size  of  a  man's  hand,  and  transferred  to  the  granulating-machine,  to  be 
"  rokeu  up  into  the  required  size  of  grains. 

The  granulating-machine  consists  of  two  bronze  side-frames  support- 

g  four  pairs  of  bronze  toothed  rollers,  placed  on  different  levels,  their 

es  horizontal  and  parallel  to  each  other.    The  first  set  is  placed  at  the 

p  of  the  machine,  about  20  feet  from  the  floor,  and  the  press-cake  is 
first  passed  between  them  and  by  them  broken  up.  The  pieces  fall  on 
a  rectangular  screen,  inclined  to  the  horizon,  by  which  they  are  (Conducted 
down  to  the  next  set  of  rollers,  and  are  there  broken  into  still  smaller 
pieces,  and  so  on  to  the  last  set. 

The  screens  are  made  of  wire-cloth,  with  meshes  of  such  size  as  to 
allow  grains  of  powder  of  the  required  size  to  just  pass  through.  Under 
this  screen  is  another  still  finer,  which  permits  all  dust  and  grains  finer 
than  the  required  grain  to  pass  through  ;  and  beneath  this  is  a  board 
to  catch  and  transfer  all  dust  that  passes  through  the  second  screen  into 
a  tub  at  the  bottom,  to  be  worked  over  again. 

BThe  rollers  composing  each  set  are  adjusted  to  the  proper  distance 
part  by  set-screws,  one  roller  working  in  sliding-bearings,  which  ace 
ept  in  place  by  means  of  a  weight  acting  on  a  lever  \vfttaivV\ivw%\\>  Xa 
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jield  witbout  injury  to  the  machine  iu  case  an  excess  of  materiul  shall] 
jiae<8  between  the  rollers.  The  teeth  of  the  tirMt  set  are  p.vrHmi<Iul  inJ 
shape,  oneqnarter  of  au  iueh  high  ;  the  second  set  have  teeth  similar  toJ 
the  first,  but  only  one-eighth  inch  iu  height ;  and  the  others  have  cbiselJ 
shaped  teeth  or  are  perfectly  smooth.  I 

The  press-cake  is  placed  in  a  hopper  near  the  floor,  and  is  carrie^l 
thence  to  the  first  set  of  rollers  by  au  endless  canvas  bund,  with  stripM 
of  leather  sewed  on  it.  The  cake  falls  between  the  rollers,  which  revolvJ 
toward  each  other,  making  30  revolutions  to  the  minute.  It  is  brokenJ 
into  pieces  varying  in  size,  and  falls  ou  the  short  screen  leading  to  tb<J 
second  set  of  rollers.  The  screens  have  a  quick  vibratory  motion  com«] 
municated  to  them  by  means  of  a  polygonal  wheel  which  works  agajuflti 
a  loose  pulley  attached  to  the  screeu-frames.  This  motion  causes  thaj 
pieces  of  cake  to  travel  down  the  inclined  screens  to  the  next  set  of  1 
rollers,  where  they  are  again  broken  till  their  size  is  reduced  sullicieutlyJ 
to  permit  them  to  pass  through  the  screen,  and  are  theu  deposited  iu  iu 
box  at  the  foot  of  the  long  screen.  I 

The  ho|>per  is  counterpoised  by  a  weight  suspended  to  a  cord  passing 
over  a  pulley,  and  as  the  cake  is  removed  by  the  endless  baud  and  oar- 
ri€«l  to  the  rollers  the  hopper  rises,  and  when  emptied  a  clutch  is  re-i 
leased  and  a  bell  rings  iu  the  watch-house,  where  the  workuieu  remainJ 
while  the  machine  is  running — ;t  signal  to  replenish  the  hopper.  | 

The  powder  of  the  proper-sized  grain  is  taken  to  the  dustiiighoaseJ 
but  the  dust  and  small  graius  are  takeu  buck  to  the  mills,  to  be  worke^l 
over  under  the  wheels.  1 

As  cannon  and  musket  powder  difl'er  iu   other  respects  bes:  1 

size  of  grains,  being  made  in  the  hrst  place  of  ditlerent  kinds  of  <  i  j 

and  of  widely  differing  densities,  it  is  not  possible  to  convert  the  smalkl 
graius  of  the  former  into  powder  of  the  latter  class.  It  is  therefora 
necessary  to  take  all  that  passes  through  the  small-gauge  sieve  and  re^ 
work  it  under  the  wheels  with  fresh  materials.  I 

Pebble  powder  is  formed  from  dense  cake  lire-eighths  of  an  inch  in] 
thickness  by  breaking  it  into  cubes,  the  length  of  the  faces  being  equal! 
to  the  thickness  of  the  cake.  The  machine  used  for  this  purpose  is  of  aJ 
special  construction.  It  is  compose*!  of  two  tinted  bronze  rollers,  (seJ 
Fig.  1,  Plato  1,)  each  G  inches  in  dian)eter,  placed  about  a  half  iiicUl 
apart,  their  axes  horizontal  and  parallel.  The  teeth  formed  on  thai 
roller  by  fluting  it  are  about  a  half  iuch  apart.  The  rollers  revolve  iai 
opposite  directions,  and  the  corresponding  teeth  of  the  two  rollers  n^H 
the  plane  joining  the  axes  at  the  suuie  time.  A  man  feeds  the  mac^^H 
holding  the  cake  14  inches  wide  by  15  inches  long  in  a  vertical  |>osif^H 
entering  it  between  the  rollers,  which  break  it  into  right  prisms  14  inMlH 
long,  with  square  bases.  These  prisms  fall  upon  a  board,  the  surface  un 
which  is  gently  scraped  over  by  a  series  of  wooden  strips  or  scrapenJ 
secured  attheir  ends  to  two  endless  belts  passing  over  two  pulleys.  (So<m 
Plate  1.)  Each  prism  falls  between  two  consecutive  scrapers,  and  is! 
carried  sideways  along  the  board  and  deposited  on  an  endless  belt  rao^l 
ning  just  below  the  board  and  iu  a  direction  at  right  angles  to  it.  This! 
belt  conveys  it  endways  to  a  second  pair  of  toothed  rollers,  of  the  samiil 
size,  which  cut  it  into  cubes.     If  the  board  were  to  remain  st.n  l 

the  prisms  would  fall  ou  top  of  each  other  before  they  could  li<  I 

away  by  the  scrapers.  To  preveut  this,  the  board  has  a  retrograde  u^u-J 
tion,  so  that  the  prisms  shall  fall  side  by  side,  each  one  slightly  in  reaaj 
of  the  preceding  one.  When  the  board  has  moved  in  this  way  a  cecl^H 
distance,  the  direction  of  it^  motion  is  suddenly  changed,  and  it  mtflH 
Along  with  the  scrapers  and  at  the  same  rate,  when,  having  gouc  a  cetM 
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in  (li»tance,  the  motion  is  agnin  reversed.  This  reoiprocating  motion 
of  the  board,  or  falae  bottom,  is  effected  by  attacbiug  it  to  an  endless 
chain  pasmng  over  two  small  pulleys  H  inches  apart.  As  the  link  to 
which  the  board  is  attached  i)a8S09  over  either  of  these  pulleys,  the  di- 
rection of  its  motion  is  chaiige<l,  and  with  it  that  of  the  board.  The 
rollers  are  so  adjusted  that  the  teeth  shall  enter  the  cake  about  three- 

undredths  of  an  inch,  which  is  snUieient  to  cause  it  to  break  readily 
lloug  the  cat  thus  made.    An  assistant  is  statione<I  at  the  end  of  the 

Ise  bottom  to  correct  the  positions  of  the  prisms  as  they  are  swept  from 

to  the  baud,  and  to  assure  their  being  fed  to  the  second  set  of  rollers 
a  direction  at  right  angles  to  their  axes.    As  there  are  always  por- 

lons  of  the  presseii  cake  which  are  not  hard  and  firm  and  will  not  break 

nto  cubes,  but  crumble  into  dust,  or  form  small  and  Irregular-shaped 

grains,  they  must  be  separated  by  sieves  aud  returned  to  the  wheel  mills 

be  ground  up  and  presseil  ag:iin  into  cake.    This  loss  is  about  20  per 

nt.  of  the  entire  cake  use<l.     One  machine  will  cut  into  grains  al)out 

0  barrels  of  pebble-powder  in  a  day,  making  it  the  cheapest  kind  of 

wder  that  is  made. 

The  angles  and  sharp  corners  of  the  cnbes  are  ronnded  off  by  the  pro- 
cess of  giaxing,  and  this  prevents  the  formation  of  dust  in  transporta- 
tion, besides  diminishing  the  surface  of  first  ignition,  and  the  lirst  evo- 
ntiou  of  gas.     Preparatory  to  glazing,  the  powder  is  first  dusted. 

The  operation  of  dusting  is  performed  in  revolving  cylindrical  reels, 

hich  are  of  two  kinds,  the  horizontal  and  the  slope  reel,  and  used  for 
litferent  powders.  The  horizontal  reel  consists  of  a  wooden  frame-work 
hoops,  supported  on  a  shaft  by  spokes,  covered  over  with  canvas  or 
wire  cloth  of  difterent  degrees  of  fluenoss,  according  to  the  size  of  the 
grains  to  be  dusted.  The  reel  is  8  feet  long  and  30  inches  in  diameter. 
The  shaft  is  iron,  covered  with  wood  ;  the  ends  are  disks  of  wood,  aud 
the  spokes  are  bronze.  The  reel  is  driven  by  water-power,  and  makes 
about  40  revolutions  per  minute.  The  slope-reel  resembles  in  construc- 
tion the  horizontal  one ;  is  20  inches  in  diameter,  has  no  end  pieces,  but 
is  oi)en  at  each  extremity  ;  and  the  shaft,  instead  of  being  horizontal,  is 
inclined  at  an  angle  of  oA^.  At  the  upper  end  there  is  a  feeding-hoi>per, 
with  a  loose  spout  attached  to  it  for  guiding  the  powder  into  the  reel. 
Fine  wire  clotli  is  generally  used  for  covering  the  reel,  and  it  revolves 
omewhat  slower  than  the  horizontal  one,  making  about  3S  revolutions 

r  minute.    By  the  time  that  the  powder  has  traveled  through  the 

el  the  dust  has  been  entirely  removed  from  it. 

The  glazing  is  done  in  barrels  capable  of  holding  400  pounds  each, 
and  making  40  revolutions  for  pebble  and  K.  L.  G.  powder,  with  which 
about  half  ounce  of  black-lead  is  added  to  each  100  pounds.  Forty 
minutes  is  sulHcient  to  give  the  required  finish  to  it. 

Fine-gi-ained  powder  has  a  portion  of  coarse  grains  mixed  with  it,  and 
the  barrel  is  made  to  revolve  slower,  making  about  34  revolhtions  per 
minute,  and  requiring  about  oi  hours  to  complete  it.  No  black-lead  is 
used  with  this. 

The  drying  is  conducted  in  a  house  heated  by  steam  generated  in  a 
boiler  placed  in  a  building  some  distance  from  the  drying-house.  The 
8t«am-pipes  are  laid  along  the  floor,  and  are  arranged  so  as  to  provide 
for  alt«ruate  expansion  aud  contraction  without  leaking,  and  that  the 
room  cannot  by  any  possibility  be  overheated.  The  doors  of  the  build- 
ing are  double,  and  lit  tightly,  and  ventilators  are  provided  which  can 
be  opened  and  closed  from  without  so  as  to  regulate  the  temperature  as 
may  be  desired.  A  thermometer  is  placed  in  the  building  near  to  a 
window,  which  is  clo.sed  with  a  shutier  and  tliick  pano  ot  %\^%%^o  \\\'»x. 
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the  temperature  of  the  house  can  be  read  without  entering  it  for  that  ^ 
purpose.  M 

Wooden  racks  are  arranged  to  hold  trays  made  of  sheet-copper  or^ 
wood,  with  canvas  bottoms,  for  containing  the  powder. 

The  maximum  temperature  maintained  in  the  building  is  130'^.    After 
the  powder  has  been  exposed  to  this  for  eighteen  hours  the  temperature 
is  permitted  to  cool  down,  and  after  six  hours  more  the  powder  is  re- 
moved, the  large-grained  powder  to  be  put  in  bairels  for  issue  and  thaj 
finegrained  i)owder to  be  ^rst  dusted  and  then  packed  in  barrels.     Fori 
pebble- powder  the  heat  is  required  to  be  raised  to  135^,  and  the  exposure^ 
increased  to  thirty-six  hours,  it  having  been  found  by  experience  that 
without  this  the  moisture  was  not  sufliciently  driven  oflf  and  the  full 
strength  of  the  powder  was  not  obtained. 

Pellet  powder  is  the  name  applied  in  England  to  a  powder  inteude<L 
for  heavy  guns,  every  grain  of  which  is  of  the  same  shape  and  aizeM 
that  of  a  right  cylinder  with  a  circular  base,  with  a  small  hemispbeM 
ichl  cavity  rn  one  end.  Each  grain  is  formed  by  the  compression  of  «1 
given  charge  of  mealed  powder  in  a  mold  of  the  required  form.  Thu 
machine  devised  for  the  fabrication  of  this  powder  is  composed  of  M 
series  of  molds  of  the  exact  diameter  of  the  pellet  to  be  formed,  eacbl 
capable  of  containing  just  sufficient  mealed  powder  for  a  single  pelletJ 
Tbese  molds  are  formed  by  boring  a  series  of  holes  about  an  inch  in 
diameter  in  a  large  bronze  plate  about  l^-iuch  thick,  or  of  juat  Butul 
cient  thickness  to  contain  the  required  charge  of  mealed  powder.  ThesJ 
molds  are  closed  on  top  by  a  series  of  steel  punches  larger  than  tbfl 
hole,  coming  down  closely  on  the  top  of  the  plate,  which  has  been 
planed  to  a  smooth  surface,  and  on  the  bottom  by  punches  which  eutflfl 
the  mold,  making  a  snug  tit.  These  i)unchos  are  worked  by  bydraulin 
power.  The  molds  are  filled  by  hand  with  mealed  powder  flush  witn 
the  upper  surface  of  the  mold  plate,  and  then  brought  directly  uudefl 
the  top  punches.  The  lower  punches  rising  in  the  molds  compres.s  thfl 
charges  to  exactly  the  proposed  length,  when  the  top  punches  are  will^ 
drawn  and  the  pellets  forced  out  of  the  molds  by  the  further  upward 
motion  of  the  lower  punches.  I 

Owing  to  the  expense  attending  the  manufacture  and  thedillL  '  1 
jjerienced   in  securing  uniibrm  results  in   the  density  of  the  t] 

pellets  even  of  the  same  pressing,  the  fabrication  of  this  kind  of  pywUvJ 
has  been  abandoned,  and  the  so-called  pebble-powder,  which  is  uiada 
with  far  less  difficnlty  and  at  incomparably  less  expense,  and  has  llk<l 
wise  given  better  practical  results,  has  been  substituted  in  its  place.    1 

The  inspection  of  powder  is  conducted  with  a  strictness  tbut  wonlfl 
surprise  our  powder-makers.  An  inspection  is  made  of  iho  pressefl 
cake  after  each  ])ressiug,  and  its  density  is  determined  with  the  inercurfl 
densimeter  before  it  is  permitted  to  pass  on  to  the  succeeding  prucussed 
The  density  of  musket-powder  is  fixed  about  1.7-'5,  and  that  of  pebblM 
powder  from  1.77  to  l.Sl,  and  H.  L.  G.  1.67.  The  finished  product  m 
each  day's  labor  is  inspected  and  proved.  The  size  and  shape  of  Uil 
grain  are  accurately  determined.  I 

The  proof  of  the  dil}'erent  kinds  of  powder  consists  in  determining 
the  velocity  imparted  to  a  projectile  fired  from  a  gun  under  circaal 
stances  as  nearly  similar  as  possible  to  those  of  actual  service.  Mucked 
powder  must  give  the  service-ball  a  certain  velocity  when  tired  flIH 
the  regulation  musket;  canuon-powder  is  in  like  manner  provo^m 
testing  its  strength  when  fired  in  the  12-pounder  ritlMl  gun ;  aad  pebDl9 
powder  when  fired  in  a  I)  inch  or  large  gun.  a 

The  Telocity  of  the  projectile  is  measured  by  meuusof  the  Lo  Bouleugfl 


BEPOBT  OF  THE  CHIEF  OF  ORDNANCE. 


445 


^^HNUI^pb.    The  first  target  is  placed  4o  feet  from  tbe  gun,  and  the 
^^wiond  120  feet  from  tlie  first.    The  pressure  on  the  bore  of  the  gan  is 
determined   by  the  crushing   apparatus,  a  modification   of  Rodman's 
pressure- piston. 

Great  care  is  taken,  by  the  enforcement  of  strict  precautions  and  reg- 
ulations having  for  their  object  the  prevention  of  accidents,  against  the 
spread  of  dangerous  results  in  case  of  explosions. 

The  floors  of  all  buildings  into  which  gunpowder  is  bronght  are  cov- 
ered over  with  leather  fastened  down  with  copper  nails ;  and  all  parts 
of  iron,  either  in  the  machines  or  in  the  buildings,  boats,  or  carts,  where 
they  might  come  in  contact  with  powder,  are  covered  with  leather  or  sheet- 
lead. 

Notwithstanding  all  of  these  and  other  similar  precautions,  accidents 
have  not  been  entirely  prevented.  In  the  course  of  the  last  thirty  years 
k^wo  serious  explosions  have  taken  place,  in  one  of  which  seven  persons 
^^rere  killed,  in  the  other  five. 

^^    The  maximum  annual  product  of  these  mills  is  2,758,000  pounds  of 
cannon-powder,  or  1,309,000  pounds  of  musket-powder. 

The  cost  of  manufacturing  pebble-powder  is  11  cents  per  pound,  and 
musket-powder  and  R.  L.  Cr.  10  cents.  This  does  not  includes  the  inter- 
est on  the  investment  in  the  grounds,  buildings,  machinery,  &c. 

This  factory  is  under  the  charge  of  a  colonel,  assisted  by  a  captain. 
The  employ6s  are  all  citizens,  and  numlier  150,  with  a  master  workman, 
^^A  master  refiner,  and  a  foreman  of  machinery. 
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In  Russia  all  powder  used  in  the  military  and  naval  services,  as 
well  as  most  of  that  for  sporting  and  miniog,  is  made  under  the  direc- 
tion of  the  government  at  its  own  factories. 

Of  private  mills  there  are  only  a  few  small  ones  in  Finland,  where  pow- 
der for  sporting  and  mining  purposes  is  made. 

The  government  mills  are  three  in  number,  and  are  situated  in  differ- 
ent parts  of  the  empire : 

Ist.  The  Ohktenskoi  mills,  near  St.  Petersburg. 

2d.  The  Michael-Schosta,  in  Little  Russia,  in  the  saltpeter  district. 

3d.  That  in  the  Kazan. 

Of  these  the  second  is  the  most  extensive ;  the  first  is  provided  with 
|the  newest  machinery  and  most  improved  appliances,  and  was  the  only 
ne  visited. 

The  Ohktenskoi  mills  are  situated  on  the  Ohkta  River,  (Plate II,)  about 
iix  miles  from  St.  Petersburg.  They  occupy  about  IJ  square  miles  of 
and,  230  acres  of  which,  where  the  dangerous  operations  are  performed, 
being  inclosed  by  a  high  picket-fence  on  three  sides,  and  the  river  on 
the  fourth.  The  river  furnishes  the  greater  part  of  the  power  required 
for  running  the  mills,  but  their  number  has  been  from  time  to  time 
increased  until  the  capacity  of  the  stream  has  been  exceeded,  aiKi  now 
horses  have  to  be  employed  in  addition  to  the  water-power.  It  is  pro- 
posed at  no  distant  day  to  substitute  steam  in  tbe  place  of  horses  where 
tbe  latter  are  now  used. 

The  buildings  are  substantially  constructed  of  brick  on  three  sides, 
the  fourth  being  of  wowl,  so  as  to  yield  readily  to  any  explosive  force 
from  within.  The  side  selected  for  this  purpose  is  that  which  is  in  the 
opposite  direction  from  those  buildings  nearest  to  it.  The  buildings 
most  recently  erectxul,  besides  being  built  more  solidly,  are  surroua<.V*.A. 
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on  three  sides  by  an  enibnnkmeut  of  earth  15  t'cet  high,  40  feet  broAd 
at  tho  base,  aud  12  Teet  at  the  top. 

It  has  been  found  by  expcrietuje  that  tlie  vibrations  resoltinfj  from  sn 
explosion  are  broken  most  efl'ecfiuilly,  anil  conti{,'UOU8  bnihJings  are 
injured  less  -when  a  body  of  water  is  interposed  between  them  aud  tiia, 
phiee  of  the  explosion.  For  this  reason  a  canal  or  pond  of  water  is 
dug  between  the  mills  most  liable  to  be  eixploded  aud  the  houses  nearest 
to  them. 

The  prounds  vary  considerably  in  level,  and  t)ie  communication  be- 
tween the  diflercnt  mills  is  principally  by  means  of  wheelbarrows,  very 
little  by  boat,  and  none  hy  railway-trucks.  The  motive-power  furnished 
by  the  river  is  well  applied.  Just  below  the  dam  two  lar^re  irou  tu 
2U0  yards  long  and  4  feet  in  diameter,  resting  upon  iron  rollers  raisei 
on  brick  piers  C  feet  above  the  surface  of  the  ground,  conduct  each  a1 
stream  of  water  to  a  series  of  eight  water-wheels  placed  between 
double  row  of  wheel-mills,  so  that  each  water-wheel  commnniuatea 
motion  to  two  mills.  Some  of  these  water-wheels  are  overshot,  of 
12  hoi'se-power,  and  made  of  wood  ;  but  those  most  recently  put  in  are 
of  iron  and  of  a  peculiar  construction.  The  water  enters  through  a 
vertical  pipe  into  the  interior  of  the  wheel  to  within  about  2  feet  of  the 
bottom,  and  is  then  discharged  from  the  curved  surfaces  which  form 
the  exterior.    It  is  said  to  have  a  co-cilicient  of  .8, 

The  rollers  under  the  iron  pi]>e  are  for  the  pur|)08e  of  enablinj;  it  to 
accommodate  itself  readily  to  the  changes  in  its  length  caused  by  tho 
expansion  aud  contraction  due  to  the  variations  of  temperature  to  wbici 
it  is  exposed  ;  and  this  is  considerable,  between  three  and  four  inche 

Power  for  the  line  of  mills  1!  U  is  furnished  by  three  turbine  wheel 
placed  at  C.  Tho  head  of  water  is  12  feet,  and  the  three  wheels,  furnish' 
ing  an  aggregate  of  1,000  horse-power,  can  be  run  separately,  or  all  ma; 
be  made  to  act  in  conjunctiou  ou  the  same  shaft.  This  power  is  traoa- 
mitted  to  the  different  buildings  by  means  of  wire  rope  running  over, 
large  pulleys  of  bronze,  the  most  distant  building  to  which  tiie  power  ia 
communicated  being  about  one  mile  from  the  source. 

Tho  i)roportion8  of  the  m.iterials  used  in  the  manufacture  of  gaV' 
powder  in  Knssia  are  the  same  as  those  used  in  this  country  and  KnglaniL 

The  saltjjeter  is  obtained  partly  from  Little  llussia,  where  it  oocum  a» 
a  natural  efflorescence  ou  the  ground,  and  may  be  much  hastened  by 
scraping  the  surface;  aud  ])artly  from  the  banks  of  the  Volga,  wjun> 
there  are  found  vast  mounds,  manure-heaps,  which  are  now  so  o^H 
mines  of  saltpeter.  So  far  from  Kassia  being  dependent  upon  «H 
other  country  for  this  all-important  material  in  tames  of  war,  she  had 
within  her  own  territory  a  larger  supply  than  is  necessary  for  her  owqj 
wants,  and  is  able  to  export  some  to  Austria.  J 

Supplies  required  for  the  manufauture  of  gunpowder  are  furnished  afl 
the  mills  by  contractors,  already  refined  and  ready  for  imme<lial4>  iiseJ 
The  sulphur  is  obtained  from  Sicily  in  the  state  of  roU-sulphm  i 

is  further  purified  by  distillation  in  the  usual  way.    The  ehiu 
formerly  made  from  the  alder,  but  it  is  now  made  from  a  v:'  lUni 

birch.     Toung  trees  as  large  as  5  or  6  inches  in  diameter  :>  Ik^ 

is  prepared  in  the  usual  way  by  distillation  in  irou  cylindci 
of  144  pounds.    I-^iel  being  abundant,  no  eftbrt  has  been  m 
omize  it  by  consuming  the  gaseous  (iroducts  of  the  distillation  at  tlit 
wood,  as  is  done  in  England  and  Prussia.  . 

The  charcoal  and  sulphur  are  pulverized  together  in  a  mcUil  bnrnsU 
3^  feet  long  and  the  same  in  diameter.  Three  parts  of  charcoal  and  twtu 
parts  of  sulphur  are  put  into  the  barrel  with  bronze  balls  J  inch  in  di<J 
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sr.    Tlio  barrels  are  set  in  motion  by  horae-power,  and  made  to 

revolve  until  the  materials  are  reduced  to  a  fine  powder  and  tborongbly 
mixed,  together.  The  balls  are  separated  from  the  mixture  by  means 
of  a  coarse  sieve  through  which  it  is  made  to  pass.  One  part  of  this 
csomposition  is  added  to  three  parts  of  saltpeter,  and  the  whole  is  tbor- 
oufrhly  mixed  together  by  hand  on  a  table  with  raised  sides  and  covered 
with  a  cotton  cloth  having  holes  in  it  to  admit  the  arms  of  the  workman. 
A  little  water  is  first  added.  Tliis  composition  is  next  put,  in  charges 
of  IL'O  pounds,  nnder  the  wheels  to  be  ground  for  four  hours.  The 
wheel-mills  are  of  different  construction,  depending  on  the  date  at  which 
they  were  put  in.  Those  first  used  are  of  bronze,  with  bronze  beds, 
about  4J  feet  in  diameter,  and  weigh  about  3i  tons  each.  Those  more 
recently  put  in  are  of  irou,  with  iron  beds  about  7  feet  in  diameter,  and 
weighing  4i  tons  each.  Some  pairs  of  wheels  revolve  around  an  axis 
equidistant  from  the  two  wheels;  in  other  mills  the  two  wheels  travel 
over  tracks  of  unequal  length. 

The  results  of  a  long  experience  show  that  there  is  no  advantage  to 
be  bad  in  making  the  wheels  or  bed  of  bronze;  that  such  mills  are  no 
more  exempt  from  explosions  than  the  cast-iron  mills,  and  in  conse- 
quence the  use  of  the  costly  material  in  future  constructions  is  relin- 
quished. 

The  particular  arrangement  and  disposition  of  the  buildings  for  the 
incorporating  mills  adopted  at  this  establishment,  by  which  they  are 
placed  in  double  parallel  rows,  with  a  water-wheel  between  each  pair, 
"le  buildings  being  brought  so  close  together,  is  most  convenient  and 
conomical  in  supplying  power  to  the  different  mills,  but  is  highly 
objectionable  in  tending  to  render  the  explosions  more  destructive  by 
icrcasing  the  chances  of  the  explosion  of  one  mill  communicating  to 
thers. 

In  1804  a  most  disastrous  explosion  took  place  by  which  some  twenty 
buildings  were  destroyed  and  several  lives  lost. 

The  automatic  .apparatus  for  drowning  the  contents  of  the  neighbor- 
ing mills  in  case  of  an  explosion  in  any  one,  used  to  advantage  at 
Waltham  Abbey,  has  not  been  introduced  here,  though  it  would  seem 
to  be  admirably  well  adapted  for  the  crowded  manner  in  whic-h  these 
buildings  are  grouped  together,  and  buildings  in  which  explosions  occur 
most  frequently  of  all  others. 

The  poMder,  as  it  leaves  the  incorporating  mills,  or  mill-cake,  as  it  is 
termed,  is  broken  into  pieces  by  hand  with  wooden  mallets  and  is  passed 
to  the  press-house  to  be  formed  into  cake.  This  is  done  by  two  different 
kln<ls  of  presses,  the  hydraulic  and  the  Trussian  press. 

The  density  of  the  Ilussian  powder,  like  that  of  the  Prussian,  is  very 
low,  cannoni)owder  being  .940,  and  mnsket  from  .920  to  .935. 

The  granulation  of  the.  jwwder  is  also  performed  in  machines  of  quite 
■iO'erent  construction.  One  is  the  same  as  that  used  in  Germany;  the 
ftthcr  consists  of  a  long  bed  in  which  are  arranged  several  series  of  sieves, 
■Bch  serii's  consisting  of  four  sieves,  which  are  placed  one  over  the  other, 
■be  coarsest  at  the  top.  To  this  bed  containing  the  sieves  a  quick  hori- 
zontal reciprocating  motion  is  commnnicated  by  machinery.  The  press- 
Kake  is  placed  in  the  upper  sieve,  and  with  it  hardened  lead  bails  about 
one  inch  in  diameter.  The  balls  im])inging  against  the  cake,  breaks  It 
jDto  pieces,  the  operation  being  continued  until  the  pieces  have  been 
■leduced  in  size  so  that  they  will  pass  through  the  meshes  into  the  sieve 
fteneath.  The  smaller  pieces  j)ass  through  the  sieves  until  they  have 
Been  assorted  according  to  sizejs  of  the  meshes,  the  dust  falling  into  a 
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troDgb  ODder  the  sieves.    The  con  tents  of  the  sieves  are  pat  away  aimnged 
according  to  the  size  of  the  grain,  and  the  dust  foand  iu  the  trough  i»| 
taken  back  to  be  worked  over. 

The  glazing  is  done  in  the  usual  way  by  the  friction  of  the  ^ainsj 
against  each  other  in  revolving  barrels.  It  is  next  dusted,  and  thaj 
grains  again  assorted. 

The  drying  houses  are  placed  on  either  side  of  the  boiler  and  engine- 
house,  about  150  feet  from  it. 

Steam  is  conducted  by  means  of  pipes  from  the  boiler  to  the  nearestJ 
end  of  the  drying-house,  where  there  is  constructed  an  air-chamber  heHtedl 
by  numerous  small  pipes,  through  which  the  steam  is  constantly  circa-f 
lating. 

A  current  of  air  is  forced,  by  means  of  a  fan-blower,  through  this  air-J 
chamber,  where  its  temperature  is  raised  to  about  125^  iuto  the  drying- 
bouse  where  the  powder  is  to  be  dried. 

The  powder  is  contained  in  shallow  wooden  trays  with  cotton-cloth 
bottoms,  and  the  air  from  the  air-chamber  is  first  forced  through  tbcni. 
The  room  is  filled  with  wooden  racks  holding  tiers  of  shallow  trays  with 
powder  spread  out  on  them.  After  the  powder  has  been  exposed  to  the 
greatest  heat  for  four  hours,  it  is  transferred  to  other  part«  of  the  room' 
where  the  heat  is  less,  varying,  according  to  position,  down  to  88'^. 

The  operation  of  dusting  is  ditfereut  from  that  generally  seen  iu  othcrj 
mills,  though  it  is  believed  that  its  novelty  is  its  only  claim  entitling  it 
to  notice.    The  machine  consists  of  a  horizontal  wooden  frame,  witb 
vertical  guides  to  direct  its  motion  up  and  down.    On  the  iiiuler  side 
of  this  frame  there  are  pins  driven  in,  from  each  of  which  i  I 

by  its  closed  end  a  long  narrow  bag  of  coarse  liuen  cloth,  buu 
a  shirt-sleeve.    The  lower  and  open  end  of  the  bag  is  drawn  attide  iruin 
its  vertical  position,  distended,  and  made  fast  to  a  wooden  parlitioD 
close  by.     Holes  of  the  size  of  the  mouth  of  the  bag  are  cut  into  thia| 
partition  where  the  bags  are  fastened  to  it,  and  are  closed  bj"  snugly- 
fitting  trap  doors  which  are  secured  from  the  outside.    The  powder  is 
introduced  into  the  bags  through  these  holes  until  they  are  less  than  • 
half  full,  and  the  holes  closed ;  a  vertical  reciprocating  motion  is  com- J 
municated  by  machinery  to  the  horizontal  frame,  from  which  the  bagaj 
are  suspended,  extending  the  bag  each  time  its  full  length,  bringing  tlial 
closed  end  first  above  and  then  below  the  fixed  end,  anil  causing  thai 
powder  to  traverse  b.ack  and  forth  from  one  end  to  the  other  and  by  itJ 
gentle  motion  to  sift  the  dust  through  the  cloth,  when  it  fiillM  to  tha 
floor  beneath.  ■ 

rrismatic  powder  is  made  by  compressing  a  given  charge  of  soft  grain-l 
powder,  which  contains  from  0  to  ti  per  cent,  of  moisture,  in  a  strong] 
mold  of  the  required  size.  The  holes  in  the  prism  are  formed  at  thd 
same  time  the  prism  is  made  by  means  of  small  taiiered  spiudlea,  whicU 
pass  through  the  powder  and  the  compressingpunches.  The  onia 
machine  that  has  been  devised  for  the  manufacture  of  this  {towder  Uj| 
that  designed  by  Professor  Vichnegradski,  and  made  iu  itussia,  ana 
since  copied  in  Prussia  and  Holland.  ^ 

The  idea  of  using  powder  compressed  iuto  a  solid  cake  with  parall<M 
holes  ruuning  through  it  forming  surfaces  of  combustiou  which  shall  bel 
continually  iucreasiug  as  the  combustion  continues,  was  borrowed,  uJ 
the  Kussians  themselves  frankly  admit,  from  some  experimenta  iflHH 
first  by  Captain  Hodman  at  Fort  Monroe  iu  18C1,  and  wituessod  by  a^^| 
tinguished  artillery  oflicer  of  the  Itussian  army.  The  idea  was  ca^^H 
out  successfully  in  a  practical  form  first  by  the  inventiuu  and  oper^^H 
of  this  machine,  which  is  essentially  "&  strong  vertical  punch,  carryinfl 
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six  pnnclies,  and  formfog  six  prisms  or  grains  of  jwwder  at  each  revolii- 
u  of  tlie  shaft  or  descent  of  the  puiicbes.  It  is  widely  diB'ereiit  in 
general  desijju  and  working  from  the  machine  made  in  England  for 
ssing  the  grains  of  pellet -powder,  as  well  as  more'  successful  and 
nomiail. 

(Plate  III.)  The  Bnssiau  machine  consists  essentially  of  a  stiff  cast- 
n  frame  A,  about  5^  feet  high,  which  forms  a  support  for  a  strong 
aft,  B,  and  mold-bed  C,  and  serves  also,  by  means  of  two  slots  D  D, 
8  guides  to  direct  the  verticiil  motion  of  the  two  cross-beads  E  F,  each 
holding  six  hexagonal  punches.  Those  cross-heads  have  a  reciprocating 
motion  communicated  by  the  shaft  B  through  the  wheels  U  K,  and  ec- 
centrics L  and  levers  N.  A  hopper,  O,  holds  a  8upi)ly  of  grain-powder, 
and  the  charger-i)lat«  is  bored  with  six  holes,  each  of  which  contains 
just  enough  powder  to  make  one  grain  or  prism.  This  charger-plate  is 
moved  back  and  forth  by  means  of  the  lever  P,  operated  by  the  cam  Q,  on 
the  shaft  IJ.  The  weight  S  serves  to  keep  the  lover  T  in  contact  with 
the  cam  Q.  The  cross-bar  K  is  flxed  at  each  end  to  the  frame,  and  holds 
fixedly  six  sets  of  steel  spindles,  each  set  being  coiu])oaed  of  seven 
spindles  slightly  tapered  towards  the  upper  ends,  and  finally  brought  to 
a  point.  The  punches  t  t  are  made  fast  to  their  respective  cross-heads, 
and  are  drilled  each  with  seven  holes  corresponding  in  size  and  position 
with  the  spindles  which  enter  them.  The  spindles  pass  entirely  through 
the  lower  punches,  and  project  into  the  upper  ones.  The  mold-bed  C 
is  firmly  secured  to  the  frame  at  each  end,  and  is  mortised  to  receive  a 
bronze  mold  having  seven  vertical  holes  in  it,  hexagonal  in  cross-sec- 
tion, of  the  size  of  the  prism  to  be  formed.  The  cross  heads  E  F,  with 
their  punches,  are  worked  by  the  same  sliaft  B ;  the  upi)er  one  has  the 
longer  arm  of  lever,  so  that  it  shall  travel  further  and  follow  about  6U° 
aft«r  the  other. 

The  gearing  and  those  parts  of  the  machine  which  come  in  contact 
with  the  powder  are  made  of  bronze,  excei>t  the  spindles  which  form 
the  holes  in  the  prisms ;  these,  as  before  stated,  are  made  of  steel  for 
ater  strength. 
Twelve  of  these  machines  are  placed  in  the  same  building,  in  two 
ws  of  six  each  quite  close  together.     A  shaft,  X,  is  run  along  the  line 
of  machines,  near  the  floor,  and  motion  is  communicated  to  it  by  a 
water-wheel,  the  power  being  transmitted  by  wire  ropes.    The  shaft  X 
has  two  strong  gears  for  each  machine,  and  the  wheels  are  speeded  to 
make  three  revolutions  per  minute.    The  hopper  O  is  filled  with  cannon- 
powder  as  it  comes  from  the  coming-mills,  containing  0  per  cent,  of 
water,  and  of  a  specific  gravity  less  than  water. 
Tlie  use  of  grain-powder  is  indisi)en3able,  as  the  meal-powder  could 
I  'le  measured  out  in  sutticiontly  uniform  charges  to  i)roduc«  an  even 

i  ify,  and  the  grains  must  be  soft  and  contain  considerable  moisture 

I     lo  insure  the  entire  obliteration  of  the  granular  structure  of  the  pressed 
^^orism. 

BH  The  hoI<-s  in  the  charger-plate  fill  at  once  with  powder  and  the  plate 
m  moved  forward  by  the  action  of  the  cam  Q,  the  lower  edge  of  the 
Lopper  scraping  off  all  powder  from  the  top  of  the  plate,  and  measuring 
out  a  given  measure  of  charge  each  time,  until  the  holes  conie  over  the 
molds,  when  the  charges  drop  into  them,  the  lower  end  being  closed 
by  the  lower  set  of  punches. 

The  further  motion  of  the  shaft  brings  the  charging  plate  back  into 
the  hopper,  when  the  charger-holes  at  once  fill  uj),  and  both  sets  of 
punches  descend,  the  upper  one  the  more  rapidly.    Presently  tb.fe\o^«c 
crosa-head  reaches  its  dead  point,  and  for  an  iastaut  ttovaaXuft  «.\A."C\o\iS«'s ., 
_  21)  OBD 
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while  the  upper  punches,  continuing  to  descenifj  press  the  charges^ 
above;  the  uiiper  cross-head  now  reaches  its  dead  point,  and  the  low 
punches  rising  press  the  charges  from  the  under  side,  and  then  rail 

the  prisms  dear  from  the  spin<lles  until  the  top  surface  of  the  lev  

set  of  punches  have  reached  their  highest  point  aud  are  flush  with 
the  top  of  the  mold  bar:  just  at  this  time  the  advancing  charging  plate 
|)ushes  the  j)ri8ms  gently  from  oil'  the  punches  on  to  an  inclined  jilane. 
from  which  they  slide  into  a  box  placed  to  receive  them ;  the  lower 
punches  commence  to  descend  and  make  room  in  the  molds  for  the 
next  set  of  charges,  which  are  pressed  in  the  same  manner.  ^ 

A  boy  is  placed  at  each  miuihiue  with  a  cloth  to  keep  clean  from  tifl 
dust  of  powderthose  parts  of  the  machine  where  it  is  liable  to  collectfl 

The  prisms  are  next  taken  to  the  <lryiug-houBe,  where  they  are  ke|H 
for  a  month  ;  or,  when  the  weather  is  good,  they  are  dried  in  the  opelP 
air,  that  is,  in  a  building  provided  with  numerous  doors  and  windows 
which  are  kept  open,  but  without  the  aid  of  artificial  heat.     IJere  ib^g 
will  dry  in  the  course  of  five  weeks.  ■ 

Thickness  of  prisms I  inch.  ^^B 

Length  between  two  parallel  sides 1. 33t>  inches.  ^^H 

Number  of  holes  in  each 7  ^^^| 

Diameter  of  holes 15  inch.  ^^H 

Distance  between  centers  of  holes 4  inch.  ^^H 

Weight  of  prism  when  dry (iOO  grains.  V 

Pressure  ou  prisms '2,  lOU  pounds  per  sqiiure  iuclfl 

Density  of  prisms  varies  from  1.G5  to  1.75,  ace>ording  to  the  gnn  fl 
which  it  is  to  be  used;  the  latter  density  is  for  the  11-inch  gun.  ■ 

Cost  per  pound 23  cent^ 

Prismatic  powder  is  not  glazed ;  it  is  said  to  resist  the  notion  fl 
moisture  better  than  ordinary  ])owder.  It  is  packed  in  boxes  line«l  wifl 
paper,  the  prisms  laid  ou  their  bases,  close  together,  so  tliey  cunnfl 
move,  and  covered  with  felt.  This  kind  of  powder  is  not  made  at  elth^ 
of  the  other  mills. 

In  filling  cartridges  with  prismatic  powder,  pains  is  taken  to  pack  the 
prisms  in  the  bag  laid  ou  their  bases,  fitting  as  closely  as  they  can  llB 
packed,  the  holes  in  the  prisms  corresponding  with  those  above  aofl 
below,  and  forming  air-passages  for  the  communication  of  the  ttanwB 
through  the  whole  length  of  the  cartridge.  The  cartridge  bag  is  tiffl 
closely  over  the  powder,  fitting  it  snugly,  and  keeping  the  prisms  H 
their  places.  H 

Prismatic  powd«y  is  used  exclusively  for  all  gnns  of  a  caliber  ofH 
inches  and  over.  For  (3-inch  gnns  it  is  sometimes  used,  l)ut  not  iDV^| 
riably,  ordinary  cannon-powder  being  also  occasionally  used,  tliough  l<!^| 
fretiueutly  than  prismatic.  Ordinary  cannon-itowder  is  used  for  all  fi«t^| 
guns  aud  those  of  less  caliber  than  6  inches.  ■ 

All  powder  is  proved  by  firing  service-charges  and  determining  tifl 
initial  velocity  of  the  ball.  Ordinary  cannon-powder  is  proved  in  a  fl 
pounder  gun,  the  prismatic  in  an  8-iuch  gun.  The  pressure  exerteil  ofl 
the  bore  of  the  gun  by  the  prismatic  powder  is  also  determined.  fl 

ilartin  do  Brettes  and  Le  Boulenge  chronographs   and  tli  nM 

Ix!urs  pendulum  are  used    for  determining  velocities,  aud    i  'fl 

pressure-gauge  for  the  pressures.  fl 

The  density  of  powder  is  determined  by  the  mercury-densimeter.     H 

TJJ6  Obkteuskoi  mills  are  under  the  direction  uf  a  major-geueral  ^| 
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artillery,  assisted  by  a  colonel  and  four  junior  officers.  The  difierent 
liracticai  ojjerations  are  under  the  personal  supervision  of  persona  edu- 
cattni  for  the  purpose  at  the  school  of  technology. 

An  artillery  force  of  1,000  men  is  stationed  at  the  mills,  and  serve  as 
guards,  but  the  employes  are  now  all  civilians,  where  formerly  they  were 
all  soldiers. 

In  the  latitude  of  St.  Petersburg  the  cold  weather,  during  which  it  is 
not  pos.sible  to  work  without  artificial  beat,  lasts  for  so  long  a  time  that 
there  is  about  one-half  of  the  year  that  the  mills  have  to  remain  idle. 

It  is  only  from  the  middle  of  April  to  the  end  of  September  that  the 
mills  can  be  run.  The  long  days  of  summer  in  that  latitude  render  it 
practicable,  however,  and  advantage  is  taken  of  it,  to  employ  two  gangs 
of  workmen,  and  by  this  means  the  annual  product  of  the  mills  is 
greatly  increased. 

During  the  winter  the  officers  are  occupied  in  making  experiments. 

The  annual  product  of  these  mills,  including  powders  of  all  descrip- 
tions, is  about  lour  millious  and  a  half  pounds,  if  worked  to  their 
highest  capacity. 

Wiener  powder. 

Colonel  Wiener,  of  the  Kussiau  artillery,  caused  to  be  patented  in  this 
country,  early  in  1874,  a  new  i)rocoss  of  making  gunpowder,  which  it  is 
claimed  is  suiierior  to  that  made  in  the  ordinary  way,  whilst  the  process 
itself  is  much  simpler,  safer,  more  expeditious,  and  cheaper.  The  pecn- 
liarity  of  the  process  consists  in  its  entire  exclusion  of  water,  and  the 
substitution  of  heat,  in  forming  the  press-cake. 

The  materials  are  pulverized  and  incorporated  in  barrels  with  bronze 
balls,  and  thence  transferred  to  the  press  for  forming  the  cake,  the  press 
being  so  arranged  that  the  composition  may  be  brought  in  the  operation 
to  a  temperature  of  240°  F.,  the  melting  point  of  sulphur.  The  cake 
thus  ubtuined  is  broken  into  grains  in  the  usual  way.  The  powder  made 
by  this  i)rocess  is  almost  entirely  fret-  from  dust;  it  absorbs  not  more 
than  one-half  as  much  moisture  from  like  exposures ;  its  force  is  greater, 
and  its  action  more  uniform.  The  saving  that  will  be  eflected  will  be, 
as  is  readily  seen,  considerable — estimated  to  be  about  40  per  cent. — 
when  it  is  borne  in  mind  that  the  operation  of  incorporating  the  mate- 
rials under  the  wheels,  a  slow  and  expensive  one,  and  that  of  drying 
the  powder,  are  entirely  done  away  with. 

As  it  is  well  known  that  the  variable  quantity  of  water  used  in  the 
fabrication  of  gunpowder  is  the  cjiuse  ot  variations  in  the  strength  of 
the  product,  and  that  gunpowder  made  of  charcoal  which  has  been  per- 
luittt'd  before  being  used  to  absorb  moisture,  is  untit  for  such  purpose, 
it  would  seem  to  be  in  accordance  with  reason  to  expect  that  a  powder 
made  by  a  process  which  eliminates  these  causes  of  variation  would  be 
both  stronger  and  more  uniform  than  that  made  by  the  old  way.  The 
claim  iiut  lorward  by  Colonel  Wiener,  that  his  powder  is  much  stronger 
than  ordinary  gunpowder,  appears  to  be  borno  out  by  the  report  of 
Colonel  Struvc,  the  engineer  in  charge  of  the  construction  of  the  per- 
luuhfut  Liteiny  bridge  across  the  Neva  at  St.  I'etersburg.  lie  states 
that  in  driving  piles  by  nieansof  agnni)owder  pile-driver  ot  Shaw's  plan, 
the  gunpowder  clHirges  i)repared  from  Colonel  Wiener's  powder  gave 
favorable  results  as  compared  with  the  government  i»owder  made  of  the 
same  materials,  being  almost  twice  as  ettective.  It  has  been  slated  that 
the  Russian  government  is  going  to  (tliange  the  machinery  of  its  mills, 
to  adapt  theni  to  the  making  of  jajwder  on  this  system. 

iJoTE. — Sami»k'S  of  powder  made  by  Colonel  Wi«\i<it'a  \>\oce?-%^<ste. 
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sent  by  Ilnssia  to  the  Centenniul  Exhibition  at  PhiJarlelphia,  and  had 
place  assigueil  to  it  iu  the  highly  iiitciestiug  Kussiaii  exhibit. 

GERMANY. 

Gunpowder  for  the  military  service  is  made  part  at  the  royal  j)ow(l«' 
mills  of  Spaudau  and  Neissc,  and  jiart  by  private  luanufacturers  iu  iji 
ferent  parts  of  the  empire,  the  standard  of  quality  being  regulated  Uj 
the  former. 

The  powder-worka  at  Spandaii  were  the  only  ones  visited.    Thej'  ai 
of  very  ancient  date,  a  pouudiugf-mill  having  l)eeu  established  here 
early  as  the  year  134 1.    They  are  situated  on  low  ground  on  the  ban 
of  the  Spree,  in  the  midst  of  a  wood  only  a  short  distance  from  the  a 
nal  on  the  opposite  side  of  the  river.    The  buildings,  mainly  of  wooi 
are  placed  at  considerable  distancej  from  each  other,  and  the  roads 
ing  from  one  to  another  are  covered  with  tan-bark  to  avoid  the  int 
tion  of  sand  or  gravel  itito  the  buildings,  carried  on  the  feet  of  the  worl 
men.    Water-power  is  the  motor  used  to  drive  the  machinery,  with  th4 
exception  of  one  steam-eugitio  which  drives  the  fan  for  forcing  hot  a 
into  the  drying-house  some  distauoe  off,  the  boiler  furnishing  the  moa 
of  heating  the  air. 

Few  changes  have  been  made  in  the  manner  of  making  powder  vrithi 
the  last  fifty  years  or  more.    The  method  of  incorporating  the  mat 
rials  known  as  the  "  revolutionary  process,"  from    its    having   beel 
adopted  during  the  war  of  the  French  Revolution,  though  given  up 
every  other  nation,  has  been  adhered  to  with  only  slight  moditiciition 
By  this  method  the  materials  are  pulverized  and  incorporated  by  beinj 
rolled  in  barrels  turning  on  horizontal  axes,  and  containing  besides 
quantity  of  bronze  balls  of  small  size.    The  composition  is  pressed  in 
cake  by  means  of  two  rollers  between  which  it  is  made  to  pass,  beit 
first  evenly  distributed  on  an  endless  band  of  coarse  linen.     The  upp 
roller  is  of  bronze,  and  its  pressure  on  the  lower  roller  is  increased  am 
regulated  by  a  weighted  lever.    The  woods  used  for  making  the  elm: 
coal  are  the  berry-bearing  alder  and  willow,  which  are  cut  into  lengt 
of  about  a  foot,  from  branches  about  an  inch  in  diameter.    The  distill 
tion  is  conducted  in   cylindrical  iron  retorts  into  which  the  woo<l 
closely  packed  and  then  sealed.    The  retorts  are  provided   with  »tn 
wheels  lor  the  convenience  of  running  them  iu  and  out  of  tho  funmcei 

The  fire  is  made  in  a  grate  beneath,  and  is  in  part  sustained  by  bu 
ing  the  gases  formed  in  carbonization,  bi>ing  conducted  to  the  fire-pli 
by  means  of  iron  pipes.    The  acid  and  tar  are  carried  off  iu  pijics  to 
reservoir  prepared  to  receive  them  and  are  sold.    Black  coal  is  m 
for  cannon-powder,  and  brown  coal  for  powder  to  be  used  in  the, 
model  musket.     From  three  to  four  hours  are  required  to  cntnplol 
carbonization.    The  saltpeter  is  obtained  chiefly  from  the  East  In  ' 
the  rough  state,  and  is  refined  in  the  usual  way  at  the  worki^.     Th 
coal  is  pulverized  alone  iu  turning-barrels  with  bronze  bulls.  ] 

is  pulverized  in  the  same  way,  mixed  with  abont  an  equal  v.  r 

peter.  The  saltpeter  prevents  the  sulphur  from  sticking,  furuiing  balTl 
and  serves  t<i  facilitate  the  pulverization.  The  barrels  are  made  of  wooi 
The  ingredients  being  pulverized  are  weighed  out  in  the  proportion  ( 
76,  1(3,  lit,  and  jiut  iu  wooden  barrels  lined  with  sole-leather.  WIS 
every  Ul-'O  imunds  of  materials  300  pounds  of  bronze  balls  are  added,  an^ 
rolled  from  two  to  three  hours,  the  barrels  making  from  8  to  10  revoli 
tinns  i)er  minute. 

The  composition  is  next  taken  in  lots  of  55  pnnnds  to  t!i         '  't»al 
table,  which  is  7  feet  long  by  3.^  feet  wide.    Over  it  is  su 
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the  coiling  a  graduated  glHss  vessel  filled  with  water,  with  a  rose  for 
sprinkliiij;  attuclied  to  the  bottom.  Ten  i)erceBt.  of  water  is  mixed  with 
tlio  conipositiou  prepamtory  to  forming  it  into  cake.  This  is  done  by 
the  roller-press.  Itotinsists  of  an  upright  wooden  frame,  with  bearings 
for  four  iron  axles  in  the  8an)e  vertical  plane,  that  for  the  to|)  axle  being 
free  to  rise  or  fall,  the  others  stationary ;  four  rollers,  the  top  one  of 
bronze,  23  inches  in  diameter,  weighing  2,425  pounds,  the  next  of  metal, 
7i  inches,  and  the  last  of  wood,  2^  inches  in  diameter ;  a  table  secured 
to  the  front  of  the  frame,  holding  a  feed-hopper  and  small  wooden  roller, 
with  a  screw  giving  a  horizontal  motion  to  and  from  the  frame  for  the 
puriK)se  of  tightening  the  belt  which  passes  over  it;  a  similar  roller  on 
the  opposite  side  of  the  frame,  and  just  under  it  two  wooden  boxes  to 
receive  the  pressed  cake  and  dust  as  it  falls  from  the  belt;  an  endless 
cauvas  belt,  2U  inches  wi<le,  which  passes  between  thie  two  large  rollers 
and  around  the  three  small  wooden  ones.  The  feed-hopper  is  larger  at 
the  base  than  on  top.  The  endless  belt  passes  through  it  close  to  the 
Imttom,  the  side  next  Lo  the  frame  slides  up  and  down  and  graduates 
the  thickness  of  the  composition  on  the  belt. 

Jlotiou  is  imparted  from  the  shaft  of  a  water-wheel  to  that  of  the 
smallest  metal  roller,  which  commnnicates  it  by  friction  to  the  paper 
roller  in  cout:ict  with  it  above  and  to  the  wooden  roller  below;  the  belt 
moves  in  the  direction  of  the  large  roller  from  the  feed-hopper.  The 
composition  is  placed  in  the  feed-hopper,  and,  falling  on  the  belt,  is  car- 
ried in  a  layer  of  uniform  thickness  between  the  two  rollers,  the  weight 
of  the  top  one  pressing  the  composition  into  a  cake  as  it  passes.  A  pro- 
vision is  made,  by  means  of  a  lever  and  weights,  bj-  which  the  pressure 
of  the  roller  is  increased  to  6,000  pounds.  The  pressed  cake  falls  into 
a  box  from  the  belt  where  it  changes  its  direction,  and  the  operation 
continues  as  long  as  there  is  any  composition  in  the  feed  hopper.  The 
large  roller  makes  a  revolution  in  about  12  minutes.  The  specific  grav- 
ity of  the  cake,  the  pressure  of  the  roller  being  the  same,  will  be  greater 
as  the  roller  moves  at  a  slower  rate  of  speed. 

The  pressed  cake  is  uext  broken  into  pieces  with  wootlen  mallets  and 
put  into  the  granulating  machine.  This  consistsof  a  horizontal  frame  sus- 
pended from  the  ceiling  by  means  of  cords ;  to  this  frame  is  fastened  from 
12  to  14  circular  wooden  boxes,  each  having  several  horizontal  partitions, 
one  over  the  other ;  the  toj)  one  is  made  of  hard  wood  or  brass,  per- 
forated with  holes  .35  inch  in  diameter;  the  next  is  a  wire  sieve,  the 
third  a  hair  sieve,  and  the  bottom  of  the  box  is  board.  The  powder  is 
jilaced  above  the  frame  in  hoppers  which  communicate  with  the  several 
boxes  by  means  of  cauvas  lubes.  A  disk  of  hard  wood  is  placed  in 
the  first  compartment.  A  horizontal  circular  motion  is  communicated 
to  the  frame  and  boxes  by  means  of  a  double  crank  on  a  vertical  shaft ; 
and  the  disk  of  wood,  moving  back  and  forth,  breaks  up  the  powder- 
cake  into  small  grains  and  forces  them  into  the  compartment  below;  the 
first  sieve  retains  the  larger  grains,  which  constitute  cannon  powder, 
and  are  about  the  same  size  as  that  of  our  cannon  powder.  It  pa-sses 
out  through  a  canvas  tube  into  a  box  below  provided  for  the  purpose. 
The  small  grains,  or  musket  powder,  pass  through  the  first  sieve,  are 
caught  on  the  hair  sieve,  aud  jjass  out  in  the  same  way  into  another  ves- 
sel prepared  for  it.  The  dust  passing  through  the  sieve  is  collected  on 
the  bottom  of  the  boxes,  and  ia  removed  from  time  to  time  as  it  accumu- 
lates. 

The  mnsket-powdcr  is  partially  dried,  and  then  carried  back  to  the 
rolling-barrels  and  worked  over  again,  unilergoing  exactly  the  sanv^ 
operation  a  second  time. 


454 


REPORT  OF  TUE  CHIEF  OF  ORDNANCE. 


Ai'ter  jrlazing,  the  powder  is  dried  at  a  tera|ieratore  of  I'.WF  p.,  bein 
laid  out  for  the  purpose  on  tbin  canvas  stretched  over  hot-water  pipes, 
the  hot  air  being  forced  up  through  the  powder  by  means  of  a  fanblowei 
One  hoar  and  a  half  is  sufficient  to  dry  it.     Its  specific  gravity  is  1.6 

The  process  of  manufacture  of  pri.smatic  powder  was  obtaiued  by 
Prussia  from  Russia,  and  for  this  reason  was  not  open  to  inspection 
We  did  not  see  it. 

The  prisms  are  1  inch  thick,  and  the  diameter  of  the  circnroscribini 
circle  is  1.57  inch.  There  are  seven  holes,  one  in  the  center  and  th 
others  opposite  the  angles,  the  center  .32  inch  distant  flrom  th 
angle.  The  holes  are  tapering  from  .18.5  inch  to  .1G5  inch,  ypecifii 
gravity  1.06.  A  prism  weighs  587  grains.  They  are  packed  in  boxe 
of  110  pounds  each.  To  jirevent  the  prisms  from  breaking,  a  piece  of 
felt  A  inch  thick  is  placed  on  top  of  the  prisms  and  at  the  end  of  the 
box. 

Prismatic  powder  is  used  iji  the  IS-centimeter  and  all  larger  gan«i. 

The  workmen  in  the  powder  mills  either  go  barefoot  or  wear  sho 
with  thick  felt  soles. 

There  has  been  a  remarkable  immunity  from  accidents  at  this  mil 
Only  one  man  has  been  killed  since  183'J.    This  took  place  about  a  yeai 
before  our  visit,  at  the  time  when  the  use  of  brown  coal  was  first  in 
duced,  and  the  accident  was  attributed  to  this  cause.    The  daily  product 
of  the  mills  is  from  0,000  to  7,000  pounds. 

The  Le  Boulenge  machine  is  used  in  the  proof  of  powder  to  measur^ 
the  velocity  of  the  projectile.  I 

Krupp^s.  I 

The  powder  nsed  by  Krupp  in  all  of  his  large  guns  is  of  the  prismatiw 
form,  made  at  Hamm,by  a  private  manufacturer,  after  the  Uussian  sys-j 
tern.  The  size  of  the  prisms  is  the  same  as  used  by  Russia  and  PruAsia,^ 
the  density  varying  with  the  caliber  of  the  gun  in  which  it  is  to  be  usedJ 
For  the  12-inch  and  14  inch  guns  the  prisms  are  perforated  each  b.fj 
only  a  single  hole  instead  of  seven,  and  that  is  in  the  center;  it  is  .5dl 
inch  in  diameter.    The  specific  gravity  is  from  1.73  to  1.70.  I 

Schulfze'8  granulated- wood  poicder,  I 

Captain  Schnltze,  of  the  Prussian  army,  in  the  course  of  his  investigal 
tions  some  fifteen  years  ago  into  the  properties  of  gun  cotton,  with  th<l 
view  of  determining  its  fitness  for  military  purposes — a  duty  to  which  bfl 
was  assigned  by  the  war  department — was  led  to  propose  a  substitnta 
for  gun-cotton,  and  prepared  a  new  explosive,  which  he  claimed,  aften 
numerous  and  extensive  trials,  po-ssessed  great  advatitages  in  mann 
ways  over  both  gunpowder  and  gun-cotton.  The  process  of  maunfactnrq 
is  as  follows:  Wood  is  sawed  with  fine  saws  into  thin  veneers  acrosfl 
the  grain;  these  are  cut  into  small  cubes  by  means  of  a  machine  for  tb^ 
purpose.  In  this  state  it  much  resembles  sawdust.  The  beat  woodJ 
are  those  generally  used  for  gunpowder — the  alder  and  buckthorn.  Then 
are  preserved  in  water  till  used,  that  they  may  retain  their  toughness! 
The  grains  are  first  passed  through  several  processes  by  which  the  iicida 
and  all  soluble  sul)stance8  are  removed,  when  they  are  rea<ly  for  tbj 
acids,  ^'itric  acid  of  1.48  to  1.50  is  mixe<I  with  sulphuric  acid,  epo^JH 
gravity  1.84,  in  the  proportion  of  40  parts  by  weight  of  the  form.dH 
100  of  the  latter,  and  set  aside  to  cool.  Six  parts  of  the  prepared  woofl 
is  then  gradually  added  to  100  parts  of  the  acids,  stirring  the  wholM 
constantly  for  two  to  three  hours.    A  portion  of  the  nitric  acid  combiaea 
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witli'tbe  wood,  the  sulphuric  acid  unites  with  the  water,  and  the  nitric 
acid  is  thus  retained  in  itsorijtinal  strength.  The  graiaH  are  ue.xt  placed 
in  a  ceutritugal  drying  inacliinc,  which  removes  the  surplus  acid,  and 
is  then  washed  for  a  considerable  time  in  cool  running  w^ater.  It  is 
boiled  in  a  weak  solution  of  (carbonate  of  soda,  and  again  washed  in 
running  water  and  drieil.  The  grains  are  now  heated  with  saltpeter, 
or  baryta  nitrate,  as  is  preferred  for  most  varieties.  They  are  now  dried 
at  a  temi)erature  of  'M'^  to  ll'2°  F.  for  12  to  18  hours,  wheu  they  are 
ready  for  use. 

It  is  manufactured  in  England  and  used  in  considerable  quantities  for 
sporting  purposes,  but  has  not  been  found  to  till  the  requirements  for 
military  uses.     It  gives  less  recoil,  smoke,  and  dirt  tbaa  gunpowder. 

FBANCE. 

Important  changes  have  been  made  in  France  during  the  last  decade 
in  the  manufacture  of  gunpowder.  The  separate  department  for  the 
manageinent  of  the  powder-aiills  and  saltpeter-refineries  has  been  abol- 
ished. The  greater  number  of  these  establishments  which  were  engaged 
in  making  sporting  and  mining  |>owders  has  piissed  under  the  direction 
of  the  minister  of  tinance  ;  and  five — Kipault,  Bonchet,  Saint  Chamas, 
Augouleme,  and  Esquerdes — have  been  reserved  for  the  mauufacture  of 
gunpowder  for  the  army  and  navy. 

Since  18()5,  the  date  of  this  change,  all  experiments  on  cannon-powder 
Lave  been  carried  on  exclusively  by  offlcers  detailed  for  the  purpose. 
The  powder-mill  of  Bouchet  has  been  completely  under  the  orders  of  the 
marine  in  making  experimental  powders  for  large  guns.  Numerous  and 
different  powders,  varying  in  the  proportions  of  the  ingredients,  the 
mode  and  time  of  mixing,  the  density,  size,  and  shape  of  grain,  have 
been  made  and  sent  to  Gavre  or  Ruelle,  to  be  tired  from  guns  of  proper 
size,  and  the  effects  on  the  projectile  aud  the  gun  carefully  noted.  Simi- 
lar trials  have  beeu  made  with  foreign  powders,  such  as  the  English 
pellet,  the  Russian  and  Dutch  prismatic,  the  Wettern  large  grain,  and 
powders  made  like  them,  and  their  effects  carefully  compared.  The 
pressure  on  the  bore  of  the  gun  wjis  at  tirst  determined  by  means  of 
Itodmaii'S  pressure-gauge,  but  trial  having  beeu  made  of  certain  powders 
which  gave,  according  to  this  gauge,  low  straius,  by  tiring  them  in  a  cast- 
iron  gun  of  a  certain  model  it  was  found  that  the  gun  burst  on  the  four- 
teenth round,  while  similar  guus,  fired  under  the  same  circumstances, 
with  powders  which  gave,  with  this  gauge,  indications  of  mnch  greater 
strains,  endured  from  thirty  five  to  sixty-two  rounds.  The  pressure- 
gauge  was  deemed  unreliable,  and  a  new  method  of  testing  powders  was 
adopted.  It  consists  in  firing  to  extremity  a  cast-iron  gun  of  a  given 
model,  made  of  a  particular  irou,  and  treated  in  a  given  manner,  with 
charges  of  a  fixed  weight  of  the  jmwder  under  consideration.  A  new 
gun,  ma<le  of  the  same  iron,  treated  in  the  same  way,  is  taken  for  each 
different  kind  of  powder  to  be  tested,  and  is  tired  till  it  is  burst. 

The  initial  velocity  of  the  shot  is  measured;  but  no  attemjjt  is  made 
to  determine  the  pressure  of  the  ga.ses,  Tiie  bore  is  carefully  inspected 
and  measured  after  every  few  rounds  fired  and  the  results  recorded. 
The  number  of  pieces  into  which  the  gun  breaks,  the  lines  of  fracture, 
the  nunil>er  of  rounds  fired,  aud  the  velocity  imparted  to  the  projectile, 

■■ervo  to  indicate  the  actiou  of  the  powder,  and  determiue  its  fitness  for 

^Birvice. 

I        In  bursting,  the  chase  is  always  left  in  one  piece.     With  slow-burning 

I    powders  the  part  in  rear  splits  into  two  or  three  pieces,  with  oufc  o^  Viivi\«i 
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cross- fractures,  wliicli  tloiiot  pass  throngh  tbe  tlireads  of  the  screw  in  I 
tbe  briiccli.    On  the  other  hand,  with  quit;k  powders  tlie  line  of  fracturej 
is  ill  the  jjlane  perpendicular  to  the  axis  of  the  pun,  and  passing  throDgU'| 
the  bottom  of  tbe  first  thread  of  the  screw,  with  other  siniilar  lines  i[ 
front.  • 

This  teat  of  course  proceeds  on  the  hypothesis  that  it  is  possible,  bj 
tbe  exercise  of  proper  care  in  tbe  selection  and  treatment  of  the  iron,! 
to  make  on  tbe  same  model  guns  which  shall  not  difl'er  materially  from| 
each  other  in  strength,  so  tliat  if  two  guns  thus  made  be  tired  under 
exactly  the  same  circumstances  in  every  particular  except  the  quality 
of  the  jiowder  used,  any  dift'erence  which  may  be  found  in  their  endnr-| 
ance  will  be  due  entirely  to  the  powder  and  to  nothing  else.    These  trial- 
guns  are  not  turned  on  the  exterior,  are  breech-loading,  and  have  the 
vent  in  the  breech  block,  in  tbe  prolongntion  of  the  axis  of  the  gun,  the 
bore  and  breech-block  being  identical  with  that  of  the  service-guu  of  the 
same  caliber. 

Of  all  the  powders  experimented  on,  that  which  lias  given  tbe  besba 
results  in  large  guns  is  the  largo-grained  powder  njade  at  the  roynlJ 
powder-mills  of  Wetteren,  in  Belgium,  and  accordingly  all  ouppiiesl 
required  for  the  service  of  heavy  guns  up  to  the  time  of  our  visit  werel 
obtained  from  this  source.  | 

The  pounding-mills,  with  their  mortars  and  pestles,  which  have  bceni 
80  long  used  for  incorporating  the  materials  of  gunpowder,  have  at  lassl 
given  j)lace  to  the  wheel-mill,  in  spite  of  tbe  objections  made  to  its  use.! 
It  wa»i  found  to  be  impossible  to  make  powder  suitable  for  the  new  ma-| 
terial  by  this  process,  and  a  change  has  been  also  made  in  the  1 

tions  of  the  ingredients,  and  the  formula  used  by  mo»t  other  nai .  ^  J 

been  adopted.  J 

I<'rance  has  acted  to  a  greater  extent  than  any  other  power  on  thai 
principle  that  every  gun  has  its  jjarticular  powder,  which  will  do  in  tliial 
gun  more  work  than  any  other,  and  has  accordingly  prescribed  the  mvm 
of  grain  for  the  powder  to  be  used  in  each  of  the  large  calibers.  Ttaol 
sizes  adopted  are,  for  the —  J 

l-t-centimeter  gun,  between  .275  inch  and  ..39;i7  inch.  I 

19  and  24  centimeter  gun,  between  ,51  inch  and  .03  inch.  I 

27-centimeter  gun,  between  .G3  inch  and  .787  inch.  I 

At  Ituelle  we  witnessed  some  firing  with  a  27-centimeter  (10. 6-inch)l 
gun  for  testing  experimental  powders.  The  gun  was  a  breech-loaderJ 
and  was  fired  with  a  charge  of  79.37  pounds  and  au  obloug  projectilM 
weighing  485  pounds.  \ 

The  commanding  ofticerof  the  Bonchet  powder-mill  was  chat 
the  duty  of  getting  np  a  powder  which  should  give  as  favorabli  , 

in  large  gnns  as  that  procured  from  Wetteren.  Following  the  proceiurd 
suggested  by  Captain  C'astan,  the  eflort  was  entirely  successful,  as  waa^ 
shown  by  the  satisfactory  report  made  on  it  by  the  commission  at  Gavre,| 
where  it  was  tested.  The  form  given  to  the  grain  is  that  of  a  fl.-tt  par-j 
allelopipedoD,  the  thickness  of  which  is  the  same  as  that  of  the  pressed! 
cake.  ^ 

A  largo  grain  powder  has  also  been  made,  suitable  for  the  fleld-artil«l 
Icry,  and  another  for  siege-guns.  The  latter  has  grains  .43  inch  thicicl 
and  a  density  of  1.79.  It  gives  as  high  a  velocity  as  tbe  compressed^ 
rings  previously  used,  with  a  less  pressure  on  the  bore  of  the  gun.  | 

•  NoTK. — The  iuitial  volocity  of  the  projectile  in  the  same  whether  th<>  >"«•■  ^'^  iiii.«I^ 
or  not,  hut  the  Htreu);th  of  the  gun  m  muuh  (limiuisbed  hy  tlie  (jroovcH.  j 

bores  endure  95  ronods  with  ordinary  cannon -powder,  while  ritlod  >:  J 

every  respect,  bant  at  the  fifteenth  or  sisteeutU  round  with  the  game  puuUur.  M 
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The  royal  powder-mills  at  Wottereu  are  situated  on  the  Scheldt,  near 
bent,  and  occnpy  over  27  acres,  surrounded  by  a  wide,  deep  ditch, 
bicli  may  be  lilled  with  water  from  the  Scheldt  ..t  high  tide,  and 
drained  at  low  tide  by  means  of  a  canal  and  floodgates  constructed  for 
this  purpose.     It  employs  2.j0  workmen. 

The  charcoal  is  prepaivd  from  the  berry-bearing  alder,  a  kind  of  buck- 
thorn which  grows  in  damp  forests,  the  wooil  of  which  is  acknowledged 
to  be  the  best  of  all  for  the  manufacture  of  gunpowder.  The  process  of 
]ire))ariug  the  charcoal  is  peculiar,  and  is  said  to  produce  coal  of  the  best 
quality.  The  distillation  is  effected  by  means  of  superheated  steam.  The 
ood  is  placed  in  a  wronght-iron  (jylinder,  the  end  of  which  is  tightly 
osed  and  securely  held  by  clamp-screws.  Steam  is  carried  in  a  thick 
roijght-iron  pipe  from  a  boiler  to  the  fire-place  of  the  boiler,  where, 
making  several  turns  in  contact  with  the  tlames,  its  temperature  is  raised 
to  500"  F.  or  570°  F.  It  is  then  introduced  by  means  of  a  stop  cock  into 
the  cylinder  which  contains  the  wood  to  be  carhonize<].  The  hot  steam 
nii:kly  penetrates  the  pores  of  the  wood,  dissolves  and  drives  out  the  sap, 
tyroligneous  acid  and  tar,  which  are  formed  at  this  high  temperature, 
hese  are  permitted  to  escape  as  desired  by  means  of  a  fftop  cock  and 
jpe,  which  conducts  the  gases  and  vapors  into  the  tine  of  the  chimney, 
or  by  another  pipe  into  a  condenser,  from  which  the  gases  are  conducted 
into  the  fire-place  and  are  burned,  t/)  svssist  keeping  up  the  lire  under  the 
boiler,  and  thereby  economize  fuel.  The  quality  of  the  charcoal,  whether 
that  of  the  red  or  the  more  thoronghly-burned  black  coal,  will  depend 
upon  the  less  or  greater  time  the  wood  is  subjected  to  the  action  of  the 
steam  in  the  cylinder,  and  its  temperature,  Ttie  operation  can  be  stopped 
at  any  moment  by  closing  the  cock  which  lets  on  the  steam.  The  charcoal 
is  taken  out  and  put  quickly  into  copper  coolers,  where  it  is  kept  till  it 
has  entirely  cooled  oil'.  The  proportion  of  ingredients  used  is,  73.775 
saltpeter,  12.020  sulphur,  14.20.5  charcoal.  The  saltpeter,  with  a  propor- 
tion of  charcoal,  is  pulverized  in  wrought-iron  barrels  containing  an  equal 
weight  of  bronze  balls,  and  making  24  revolutions  per  minute.  The  sul- 
[>hur  has  likewise  a  portion  of  charcoal  added  to  it,  and  is  pnlverized  in 
"  e  same  way.  These  two  compositions  are  then  i)nt  together  in  the 
Toper  i)roportiona,  and  are  mixed  in  leather  barrels  with  an  equal  weight 
of  bronze  balls.  After  running  in  the  barrels  for  one  hoar,  the  materials 
are  transferred  to  the  wheel-mill,  whore  they  are  still  further  Incorporate<i, 
each  charge  of  So  pounds  being  for  two  hours  under  stone  wheels  weigh- 
ing from  22,000  to  26,000  i}ounds  the  p'»ir,  and  making  from  u  to  6  revo- 
lutions per  minate. 

The  other  o[)eration8  have  in  them  nothing  peculiar,  and  call  for  no 
special  mention. 

AUSTRIA. 


Anstria  obtains  her  supply  of  powder  partly  from  mills  belonging  to 
the  Government,  and  partly  from  private  contractors. 

For  the  reason  of  the  shortness  of  our  time  and  the  fact  that  no  great 
deal  had  been  done  in  making  jiowder  for  large  guns,  we  did  not  visit 
any  of  the  powder-mills  in  this  country.  Experiments  had  been  made 
with  prismatic  powder  with  the  usual  favorable  results,  but  the  expense 
of  manufacture  led  to  the  search  by  experiment  for  a  less  costly  powder 
which  should  meet  the  requirements  of  the  service. 

In  1873,  trials  were  made  with  pebble-powder  of  English  make,  and 
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samples  uijvde  at  Stein,*  with  pfrains  of  difierent  sizes  and  density.  The 
results  showed  the  practicability  of  varying  the  graiu  in  size  and  den- 
sity so  as  to  produt;e  a  powder  which  shall  give  in  the  gnn  for  which  it 
■was  intended  satisfactory  ballistic  efiects  witli  little  fatifjiie  to  the  gun. 
The  experiujents  have  not  ,vet  been  concluded.  Trials  have  been  made 
with  the  Castan  powder  with  good  results.  All  of  the  dense  powd»T8 
thus  far  tried  have  given,  with  velocities  equal  to  those  given  by  the 
prismatic  powder,  considerably  less  strain  on  the  gun.  These  |«>wders 
have  a  specific  gravity  of  1.759  to  l.TS.'i.  The  proportions  of  the  con- 
stituents used  are  74,  10,  16,  and  the  incorporation  is  ptVectrd  by  ini'.^n?) 
of  the  wheel-mill. 


I 


GUN-COTTON. 


The  prevailing  sentiment  in  military  circles  on  the  coutiiieut  is  a<l- 
verse  to  the  use  of  this  powerful  explosive.    This  opinion  is  bused  on] 
the  belief  that  the  substance  is  not  a  stable  one,  but  is  liable,  under  the] 
ordinary  circumstances  attending  its  use  for  military  purposes,  to  sjton- 
taueous  combustion.    A  claim  for  reliable  stability  was  set  up  for  it  in  I 
1862  by  Baron  General  Von  Leiik,  who  contended  that  gun-cotton  when 
carefully  prepared  and  thoroughly  cleansed  from  all  remaining  free  acid 
is  as  stable  a  compound  as  gunpowder;  but  the  sub.sequent  explosion  in 
Austria  of  a  magazine,  in  which  both  gunpowder  and  gun-cotton  were 
stored,  did  not  fail  to  excite  suspicions  against  the  latter  as  being  in 
some  way  implicated  in  the  explosion,  which  could  not  be  otherwise  sat- 
isfactorily explained,  to  turn  the  tide  of  public  opinion  against  the  new  i 
compound,  and  confirm  the  doubts  which  had  previously  existed,  wbetlier 
it  possessed  in  a  sufficient  degree  the  quality  of  stability,  without  which  j 
it  could  not  be  trusted. 

The  experiments  commenced  in  1863  by  direction  of  the  English  gov- 
ernment to  test  thoroughly,  upon  a  large  scale,  the  question  whether  guo- ' 
cotton,  prepared  aftertheprocessof  General  Leuk.posses.sed  the  required 
stability  to  warrant  a  sure  confidence  in  its  remaining  indetinitely  in  au 
unchanged  conditiou  when  subjected  to  all  of  the  changes  of  tempera- 
true  that  it  would  meet  with  in  actual  service,  have  been  .so  entirely 
satisfactory  as  to  lead  to  its  general  use  for  destructive  etlecti*  iu  mines, 
torpedoes,  &c. 

In  order  to  remove  all  trace  of  free  acid  from  the  gun-cotton,  which  is  an 
absolute  essential  in  all  cases,  the  process  ot  General  Von  Lcnk  require*! 
long-continued  washings  in  running  water,  sometimes  extending  over 
several  weeks  to  accomplish  thoroughly  this  prime  requisit*.  The  cap- 
illary action  of  the  long  fibers  of  the  cotton  formed  a  great  barrier  to , 
the  ready  and  complet«  removal  of  the  acid,  and  consequently  the  ojiera- 
tion  of  washing  was  a  long,  tedious,  inconvenient,  and  uncertain  one. 

Professor  Abel,  the  chemist  of  the  War  Departmeut,  to  whom  was] 
committed  the  chemical  and  mannfacturiug  part  of  the  investigations, 
made  several  important  imjjrovementa  iu  the  process  of  manufacture,] 
chief  of  which  is  the  reduction  of  the  gun-cotton  to  a  state  of  pulp. 
This,  though  originally  adopted  for  another  purpose,  has  much  improved  | 

'TliiH  puwder-uiill  is  situated  Dear  Iji;b«eli. 
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itj«  qaality,  especially  in  regard  to  stability,  wbicb  has  been  greatly  as- 
sured by  the  more  thorough  nnd  complete  moans  of  getting  rid  of  tbo 
free  acid,  while  the  long  washings  in  running  water  ha%e  been  avoided, 
and  the  time  retpiired  for  thi>  whole  process  of  manutacture  reduced 
from  three  or  four  weeks  to  as  many  days. 

The  terrilic  accident  which  occurred  at  Me.ssrs.  Prenti.ss's  works  at 
Stow-market  in  1»71,  where  gun-cotton  was  being  mannfactured  for 
the  government,  and  wheu  13i  tons  were  exploded,  would  have  des- 
troyed all  couttdence  in  its  stability  and  caused  its  use  for  military  pur- 
poses to  be  discarded  forever  after;  but  it  was  conclusively  shown,  after 
a  thorough  and  searching  examination  into  the  causes  of  the  accident, 
that  the  explosion  did  not  result  from  spontaneous  combustion  of  the 

eeun-cotton  as  it  came  from  the  last  operations  of  the  manufacture,  but 
pras  caused  by  impure  gun-cotton,  rendered  so  by  acids  which  had  been 
poured  on  it  willfally  by  some  unknown  persons  after  it  had  passed 
through  the  finishing  processes.  The  evidence  taken  at  the  examina- 
tioD  is  conclusive,  and  the  experiments  made  in  England,  on  which  this 
Ividence  was  based,  go  to  inspire  entire  confidence  in  the  stability  of 
gnncotton  when  it  has  been  carefully  prepared.  Samples  which  have 
been  subjected  for  eleven  years  or  more  to  every  degree  and  change  of 
temperature  that  would  be  encountered  in  actual  service  in  any  known 
climate  show  no  appearance  of  change,  but  remain  in  exactly  the  same 
state  as  when  first  made. 

Experience  has  shown  that  in  the  manufacture  of  gun-cotton  it  is  a 
matter  of  the  greatest  importance  for  the  success  of  the  process  and 
the  reliability  of  the  product  that  the  manufacture  should  be  coiulucted 
with  the  greatest  care  and  circumspection  ;  and  to  secure  this  it  is  de- 
sirable that  it  be  in  the  hands  of  responsible  persons  who  have  no  inter- 
est in  slighting  any  part  of  the  work. 

Impressed  with  the  importance  of  adhering  closely  to  the  minutest 
detail  in  the  different  operations,  the  necessity  for  which  was  brought 
out  clearly  in  the  investigation  above  referred  to,  the  English  govern- 
ment determined  to  establish  a  gun-cotton  factory  under  the  immediate 
supervision  of  army  officers,  and  accordingly  one  was  established  at 
Waltham  Abbey,  under  the  direction  of  the  superintendent  of  the  gun- 
jjowder  mills. 

In  all  of  the  various  stages  of  manufacture  the  gun-cotton  is  in  a  wet 
state,  entirely  harmless,  and  the  manipulations  unattended  with  danger. 
It  is  uot  necessary,  therefore,  that  the  buildings  should  be  removed  at 
a  great  distance  from  each  other,  as  in  a  gunpowder  factory,  but,  for  the 
convenience  of  furnishing  the  necessary  power  to  drive  the  machinery, 
the  buildings,  built  of  brick,  are  placed  near  together,  like  ordinary 
shops,  with  a  steam-engine  for  the  motor. 

The  material  required  by  Von  Leuk's  process  for  making  gun-cotton 
was  raw  cotton  of  long  staple  and  high  quality;  but  Professor  Abel  pre- 
fers to  all  others  the  waste  cuttings  from  spinning  machines,  such  as  is 
used  in  workshops  for  cleaning  machinery,  for  the  reason  that  it  has 
already  undergone  so  thorough  a  cleau«iug  in  the  process  of  spinning 
through  which  it  has  already  i)assed  it  requires  no  further  purification 
to  preiiare  it,  and  the  gun-cotton  made  from  it  is  free  from  those  im- 
purities foreign  to  cellulose,  which  are  removed  from  the  raw  cottou 
with  so  much  difficulty,  and  are  apt  to  form  with  the  acids  products  of 
somewhat  an  indefinite  and  comparatively  unstable  nature,  and  become 
^e  initial  points  of  any  change  or  decomposition  which  might  be 
■tarted  by  long  exposure  to   high   temperatures.     The  points  to  be 
■articularly  attended  to  are  to  see  that  the  waste  is  eutweX^  Utfe  S^tovsv 
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impurities,  such  as  portions  of  seed-husks  and  foreign  substances,  and 
is  tboroushly  dry.  The  waste  is  received  in  bales,  the  cotton  in  a  rongh 
tangle.  It  is  first  picked  over  by  hantl,  to  remove  all  impurities  that 
can  be  thus  culled  out,  and  is  then  passed  tbrouph  a  machine,  which, 
by  means  of  toothed  rollers,  opens  and  loosen.s  the  cotton,  and  subjects 
it  to  the  strong  bla-st  of  a  fan,  whicii  blows  otl  other  foreign  matters. 
.  *Itaw  cotton  at  ordinary  temi)erature8  absorbs  from  the  atmosphere 
about  0  per  cent,  of  moisture.  To  remove  this  thoroughly  the  cotton- 
waete  is  subjected  to  a  temperature  of  112(P  for  the  s])ace  of  20  minutes. 
For  this  purpose  a  drying-chamber,  long  and  narrow,  is  made  of  boiler' 
plate,  covered  over  on  all  sides  with  a  non-conductor,  to  keep  iu  the 
heat,  and  for  economy  of  labor  and  fuel  is  so  arranged  that  it-s  action 
shall  be  continuous  and  not  require  to  be  stopped  to  introduce  or  remove 
the  cotton.  It  is  heated  by  air  which  has  just  been  in  contact  with  coils 
of  hot  pipes,  through  which  steam  is  kept  circulating.  The  necessary 
ventilation  is  i)rovided  to  carry  oti'  the  moisture.  It  is  provided  with 
five  horizontal  endless  belts  running  from  one  end  of  the  chamber  to  the 
other,  one  above  the  other;  to  each  of  which  is  communicated  a  alow 
motion  by  machinery,  acting  by  means  of  belts  on  jiuileys  ontside  of 
the  chamber,  fixed  to  the  same  axles  as  those  on  which  the  endless  belts 
move.  The  cotton  is  fed  by  hand  into  a  trough  in  the  picking-room,  and 
passes  thence  to  an  endless  belt,  which  conveys  it  to  the  upper  bolt  in 
the  drying-chamber.  This  belt  carries  it  throngh  the  length  of  the 
cliamber  and  de|)0sits  it  on  the  next  lower  lielt,  which  performs  a  cor- 
responding service,  and  so  on  to  the  last,  which  leaves  it  in  a  close  closet 
prepared  for  its  reception.  The  cotton,  now  thoroughly  dry  and  warm, 
is  weighed  out  in  parcels  of  1,^  pounds  each ;  and,  to  prevent  it  from 
absorbing  moisture  from  the  air  before  it  is  ased,  (it  cannot  be  dipped 
in  the  acids  until  it  has  cooled,)  it  is  placed  in  tin  boxes,  with  closM'ly- 
fitting  covers,  and  stored  away  until  cool  and  ready  for  use.  The  acids 
are  procured  by  contnict  from  private  manufacturers.  It  is  particularly 
required  that  they  should  be  in  a  highly  concentrateil  state  and  of  uni-  , 
form  specific  gravity,  the  nitric  acid  1.52  and  the  sulphuric  aeid  1.85. 
The  presence  of  hyponitric  acid  in  the  former  (from  which,  when  con- 
centrated, it  is  with  dilHculty  eliminated)  is  not  regarded  as  an  objec- 
tionable impurity.  The  acids  are  thoroughly  mixed  together  in  the  pro- 
portion of  three  of  sulphuric  to  one  of  nitric,  by  putting  a  certain  weight 
of  nitric  acid  into  one  tank,  and  into  another  of  equal  height  three  timea 
the  weight  of  sulphuric  acid.  These  two  tanks  are  provided  with  outlet- 
pipes  which  will  empty  both  tanks  at  the  same  time.  These  outlet*  are 
brought  together  into  a  single  pipe,  which  conducts  the  acids  to  a  con- 
siderable distance  into  a  third  tonk,  in  which  there  is  a  mixer,  to  which 
motion  is  communicated  by  means  of  a  pulley  on  the  outside.  After 
the  acids  are  well  mixed  together,  they  are  forced  into  tanks  above  the 
dipping-room,  whore  they  remain  well  covered  for  a  consitierable  time  ' 
before  being  used — in  all  cases  until  their  temperature,  which  was  raised 
by  mingling  the  acids  together,  has  been  reduced  to  that  of  the  atma«- 
phere. 

The  immersion  of  the  cotton  in  the  acids  gives  rise  to  active  ohemleal 
action.    That  of  the  nitric  acid  upon  the  cotton,  and  this  wit  imi  < 

of  the  acids  with  the  liljcrated  water  causes  the  evolution  of  n  lilo  i 

heat  which  it  is  necessary  to  control  and  regulate.  i 

To  carry  oft' and  keep  down  this  heat,  the  vessels  In  which  the  cottott  ' 
and  acids  are  brought  together  are  surrounded  by  cold  water.     A  large 
deep  trough  extends  along  one  side  of  the  dipping  room,  and  a  stream  of 
running  water  is  kept  constantly  pa.ssing  throngh  it.    In  this  trongb  ia  | 
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plitced  a  long  row  of  tanks,  c;ich  some  1-1  inohcvf  wide,  2^  fuot  long,  and 
10  inches  (k't')).  These  are  kept  filled  with  a  r-ertain  measure  of  acid, 
into  wliich  the  Impound  char>;e8  of  cotton  arc  dipped.  The  partition- 
wall  alon^i:  the  line  of  tanks  has  a  row  of  holes  out  in  it,  each  large  enongh 
to  pass  a  charge  of  cotton  through  it  into  tlie  dipping-room.  The  holes 
are  about  8  feet  apart  and  are  provided  with  close  shutters,  which  are 
kept  closed  except  when  required  for  the  delivery  of  cotton.  Each  work- 
man is  charged  with  three  consecutive  tanks,  which  he  nses  for  dipping. 
He  tills  the  first  to  a  fixed  height  with  the  acids,  raps  on  the  shutter  for 
a  charge  of  cotton,  which  is  passed  by  an  attendant  from  the  tin  box  iu 
which  it  has  been  kept  through  the  hole  into  a  wooden  scoop  re»idy  to 
receive  it,  from  which  tlie  workman  takes  it  and  plunges  it  into  the  acid 
and  leaves  it  there.  He  then  proceeds  to  the  second  tank,  and  goes 
through  the  same  operation,  and  afterward  the  third  tank.  By  this  time 
the  cotton  which  was  dipped  first  having  been  in  the  acids  a  snfliciently 
long  time,  is  taken  out  with  a  long  iron  fork  and  laid  on  an  open  grato 
at  the  back  of  the  tank,  where  as  much  of  the  acid  is  removed  as  can  be 
pressed  from  it  with  the  fork,  using  it  for  this  purpose  as  a  lever,  and  en- 
gaging the  end  under  a  ci'oss-bar  placed  in  rear  of  the  grate.  The  charge 
of  cotton  is  then  placed  in  an  earthern  jar,  covered  with  an  overhanging 
cover  of  the  same  material,  auddeposit4Hi  iu  the  soaking  room,  where  it 
remains  for  twenty-four  hours  standing  in  a  basin  of  water.  The  cotton 
has  absorbed  and  taken  with  it  about  eleven  times  its  weight  of  acids. 
The  workman  rejdaces  this  amount  with  fresh  acid,  immerses  another 
charge  of  cotton  in  it,  leaves  it,  antl  proceeds  to  the  next  tank  to  go 
tlirough  with  the  same  manipulations  as  at  the  first,  and  so  on  to  the 
others,  taking  each  in  its  regular  order  of  succession  and  going  through 
exactly  the  same  motions. 

By  this  process  of  saturating  the  cotton  in  the  acid  the  greater  part 
of  the  former  is  converted  into  triuitro-cellulose,  but  there  are  generally 
some  portions  which  escape,  to  a  certain  extent,  this  change;  therefore, 
to  insure  the  conversion  of  the  entire  mass,  the  cotton  still  containing 
an  ample  sufhciency  of  acids  to  continue  the  chemical  action  upon  the 
fibers  not  yet  acted  upon  is  set  away  in  earthen  jars  to  give  the  neces- 
sary time  to  complete  the  change.  A  considerable  amount  of  heat  is 
fltill  generated  by  this  action,  and,  to  carry  it  oft'  and  prevent  its  accu- 
mulation, the  jars  containing  tbedipped  cotton  are  placed  iu  cold  water 
of  a  depth  equal  to  three-fourths  their  height. 

The  soaking  room  has  its  floor  laid  in  concret«  and  cement,  and  is 
divided  into  several  shallow  basins,  which  will  contain  each  about  fifty 
jars,  and  are  capable  of  being  readily  filled  with  water  to  a  depth  of  G 
or  8  incheji,  and  emptied  at  pleasure.  The  cotton  is  kept  here  for 
twenty-four  hours,  during  which  time  especial  pains  roust  be  taken  to 
preveut  iu  every  way  the  addition  of  the  least  water  to  the  cotton,  as 
the  result  of  such  accident  would  be  its  ignition  and  entire  con.sump- 
tion.  In  such  cases  strong  nitrous  acid  fumes  are  evolved,  and  the  jar 
is  removed  to  the  open  air,  where  the  cotton  is  quietly  consumed  with- 
out other  damage  than  its  loss. 

The  next  operation  is  to  get  rid  of  the  free  acid  contained  in  the 
cotton.  This  is  cfl'ected,  first  by,  meansof  the  centrifugal  drying-machine, 
which  is  30  inches  in  diameter,  and  makes  1,500  revolutions  per  minute. 
The  contents  of  five  or  six  jars  are  emptied  into  the  centrifugal  machine, 
and  the  charge  is  uniformly  distributed  before  the  machine  is  set  in 
motion.  When  the  acid  ceases  to  drop  from  the  cotton  the  latter  is 
taken  out  of  the  machine,  and  a  greater  portion  of  the  remaining  acid 
is  removed  and  the  chemical  action  arrested  by  washing  in  fresh  water. 
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Care  is  to  be  taken  at  tbe  first  washing  that  the  cotton  is  plnngi 
quickly,  in  small  quantities  at  a  time,  into  a  large  body  of  fresh  water, 
in  order  to  avoid  the  danger  of  ignition.    The  first  washing  is  performed 
in  a  large  tub,  in  one  end  of  which  there  is  a  wooden  wheel  which 
plunges   the  cotton,  in  small  portions  at  a  time,  into  the  water,  and 
submerges  it  at  once.     From  this  tab  the  cotton  is  taken  to  another 
centrifugal  drying  machine,  by  which  the  water  is  removed,  when  it  i 
again  washed  and  dried  in  the  same  manner.     The  cotton   is  uex 
carried  to  the  jmlpiug  niachiues  to  be  reduced  to  pulp.     These  ar 
essentially  the  same  as  the  ordinary  machines  used  for  producing  pul 
for  paper,  and  do  their  work  in  the  same  way. 

The  pulp  next  runs  into  the  poachingmachine,  where  all  of  th 
remaining  free  acid  is  removed  by  continuous  washings  in  fresh  water,] 
and  ftually  at  the  close  in  water  made  slightly  alkaline.    The  poaching 
machine  is  a  large  trough,  24  feet  long,  12  feet  wide,  and  about  5  ft-e 
deep,  with  a  large  wooden  wLeel,  like  an  ordinary  water-wheel,  of  2 
feet  width  of  (ace,  placed  in  the  middle  of,  and  parallel  to,  the  longe: 
side  of  the  trough.    Pipes  are  provided  for  furnishing  a  continnou 
snjiply  of  pure  warm  water  and  carrying  oil'  the  suri)lu8,  as  well  as  for  cx)n 
ducting  the  pulp  to  and  from  the  trough.    A  rotary  motion  is  communl 
cated  to  the  wheel,  which  stirs  up  and  keeps  the  pulp  in  coustau 
commotion,  dragging  it  down  at  one  end  and  forcing  it  out  at  the  other, 
at  the  same  time  assisted  by  workmen  who,  with  long  wooden  scrai>er; 
push  it  forward  where  it  will  meet  the  action  of  the  wheel,  thus  bringin 
every  i>article  in  contact  with  fresh  water  and  washing  it  in  the  moai 
effi'lnal  manner.    This  operation  is  continued  uninterru|)tedly,  the  wate; 
being  constantly  changed,  until  samples  of  the  cotton  will   suatai 
satisfactorily  a  severe  heat-test;  this  usually  requires  about  48  hoa 
though  it  may  re«iuire  100  hours. 

At  least  a  half  ton  of  gun-cotton  is  washed  at  one  time  in  the  imaoh' 
ing  nmchine,  and  by  this  means  the  pioductsof  many  dift'erentdippingi 
are  most  intimately  mixed  together,  so  that  the  greatest  uniformity  i 
the  material  is  attained.  Before  being  taken  from  the  poachingmachine 
the  gun-cotton  is  washed  in  water  rendered  slightly  alkaline  with  the 
carbonate  of  lime  and  soda.  It  is  desirable  that  the  gun-cotton  should 
contain  as  much  as  3  per  cent,  of  these  mineral  substances.  The  man 
ufacture  is  now  completed,  so  far  as  relates  to  the  giving  of  the  cottoi 
its  explosive  properties  and  its  resistance  to  further  change  under  th 
ordinary  circumstances  of  sersice  and  use. 

Great  care  is  required,  even  to  the  minutest  detail  of  manufacture,  to 
insure  a  product  of  uniform  quality,  and  it  is  insisted  upon  that  toai 
much  stress  cannot  be  laid  upon  the  fact  that  deviations  from  the  pre-j 
scribed  process,  which  may  appear  at  first  sight  trivial,  (such  as  a  slighn 
variation  in  the  strength  of  the  acids  or  the  neglect  of  proper  cooling! 
arrangements,)  are  certain  to  lead  to  varieties  in  the  gun-cotton  pro-l 
duced  aflecting  its  explosive  character  or  its  stability,  or  both.  1 

In  order  to  control  the  explosive  power  of  gun-cotton  it  is  necessary^ 
to  conn)ress  the  pulj)  into  homogeneous  masses  of  required  form  and 
density.     For  mining  purposes  and  for  torpedoes  it  is  formed  into  i-rri'ii- 
lar  disks,  3  inches  in  diameter  and  1.75  inchi?s  tliich,  of  a  density 
greater  than  water  at  CO^^  F.,  between  I  and  1.003,  and  each  n  < 

two  holes  bored  through  it  about  0.2  inoli  in  diameter.  To  form  theKa| 
disks  the  pulp  is  drawn  from  the  poachingmachine  into  a  Inrge,  closfll 
iron  tank  called  the  stntt'chest,  which,  for  convenience  of  «lniwiug  otl 
the  pulp,  is  placed  on  a  level  above  tbe  muchines  used  fur  pressiug  tha 
disks,     it  is  supported  ou  iron  columns  about  9  feet  high,  and  biMUg  ulad 
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n  a  higber  level  than  the  poachiDg-mavIiiae  the  pulp  has  to  be  raised 
into  the  stuff  chest  by  first  exhaustiug  the  air  from  it.  It  is  provided 
with  a  wooden  wheel,  which,  iu  revolving,  keeps  the  pulp  stirred  up  in 
constant  motion  and  prevents  it  iVom  .settling  and  se|)arating  from  the 
water  in  which  it  is  held  suspended.  A  pipe  iu  the  bottom  of  the  stutT- 
ihest  conducts  the  pulp  into  the  machine  for  forming  the  disks.    This 

achine  is  constructed  ou  the  same  principle  and  worked  iu  the  same 
manner  as  that  heretofore  described  for  pressing  pellet-powder.  The 
mold-plate  in  this  case  is  a  large  bronze  cylinder,  about  15  inches  long, 
and  has  3(i  holes  about  2J  inches  in  diameter  bored  through  it.  It  is 
stationary,  and  niade  fastto  the  frame  of  the  machine.  A  corresponding 
number  of  cioselj^-fitting  bronze  plungers  enters  these  holes  from  below 
and  closes  them  at  the  bottom.  These  plungers  are  made  securely  fast 
at  their  lower  end  to  a  plate  which  is  moved  up  and  down  by  a  hydraulic 
press,  and  are  pierced  with  small  holes  running  through  them  piiraliel 
to  their  iixis.  The  object  of  these  holes  is  to  allord  a  way  of  escapu  to 
the  water  iu  the  i)ulp  when  it  is  subjected  to  a  heavy  pressure.  These 
plungers  are  first  partially  withdrawn  a  certain  distance,  so  that  the 
molds  shall  contain  a  certain  fixed  volume;  the  latter  then  are  tilled 
to  the  top  with  pulp  from  the  stufl'-chest,  and  are  closed  on  top  by  means 
of  an  overhead  block.  The  plungers  are  now  forced  upward  by  the 
pumps,  and  the  pul|»  is  compressed  into  a  solid  cake,  the  water  escaping 
from  it  through  the  plungers.  The  overhead  block  is  then  removed, 
and,  the  plungers  continuing  their  ui)ward  motion,  force  the  gun-cotton 
out  of  the  molds  in  shapes  of  short,  compact  cylinders.  They  are  then 
carried  to  the  next  machine,  which  is  similar  to  the  first,  except  it  has 
only  four  molds,  3  inohes  iu  diamet^*r;  in  each  of  these  three  cylinders 
of  pun  cotton  are  placed,  separated  from  each  other  by  circular  iron 
plates,  the  edges  of  which  are  cut  obliquely,  with  shallow  channels  to 
l>ermit  the  water  in  the  cotton  to  find  its  way  out.  The  pressure  brought 
to  bear  on  each  plunger  is  13  tons,  and  the  short  cylinders  of  gun-cotton 

re  pressed  into  disks  3  inches  in  diameter,  1.75  inches  thick,  and  weigh 

ounces  each.  The  gun-cotton  still  contains  20  percent,  of  moisture, 
and  can  be  sawed  or  bored  with  perfect  safety,  or  placed  in  the  tlame  of 
a  candle,  or  bored  with  a  red-hot  iron  without  danger.  Each  disk  is 
bored  with  two  holes  about  0.2  inch  in  diameter,  parallel  to  the  axis, 

nd  disposed  symmetrically  on  either  side  of  it. 

Gun  cotton  is  packed  in  water-tight  boxes,  containing  about  20  pounds 
'«ach.  As  many  disks  are  ]mt  in  as  the  box  will  hold,  which  is  then 
tilled  with  water,  and  permitted  to  stand  for  some  minutes,  when  it  ia 
ixjured  off  and  the  cover  securely  screwed  down.  It  may  be  kept  with 
entire  safety  in  this  condition  for  an  indefinite  period,  and  be  trans- 
ported without  danger  or  fear  of  accident,  iu  any  conveyance,  having 
in  this  respect  the  advantage  over  gunpowder  or  most  other  explosives. 

The  discovery  made  by  Professor  Abel,  that  wet  gun-cotton  can  be 
fired  with  the  same  elfect  as  if  it  were  dry,  if  there  be  present  a  small 
portion  of  the  dry  cotton,  and  it  be  exploded  by  a  detonating  fuse,  ia  a 
most  valuable  one,  inasmuch  as  it  obviates  the  necessity  of  drying  it, 
the  only  oiteratiou  in  the  process  of  manufacture  that  is  attended  with 
^ny  danger.  Besides,  it  diminishes  the  liability  to  accidents  in  trans- 
Biortation  and  iu  use,  as  the  damp  cotton  is  perfectly  uuintiammable  so 
long  as  it  remains  damp.  It  is  neces-sary  to  dry  only  a  disk  or  two  for 
feacli  separate  mass  to  be  exploded,  and  this  may  be  done  safely  ou  hot 
kilales  which  are  freely  open  to  the  air  at  the  sides. 
f  The  laclory  at  Waltham  Abbey  has  the   capacity  to  turn  out  4,000 
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pounds  per  day,  and  were  making  at  the  time  of  onr  visit  1,500  pound 
l>er  day.  The'cost  of  manufacture  is  statod  to  be  42*  cents  per  pound. 
Exi>eriraent«  *  are  being  made  to  test  its  tituess  for  burstiugcliarges  for 
shells  and  rocket-heads,  for  which  purposes  it  is  thought  to  possess  ad- 
vantages over  gunpowder. 

FIELD  CARRIAGES. 

A  marked  change  has  been  made  within  the  last  few  years  in  thrf 
'  fabrication  of  carriages  for  field  and  mountain  artillery. 

The  principal  nations  have  arrived  in  quick  succession  at  the  same 
conclusion  with  reference  to  the  material  of  which  these  carriages  should 
be  made,  and  have  already  abandoned  the  use  of  wood  except  for  the 
spokes  and  felloes  of  the  wheels,  and  for  poles,  and  substituted  in 
its  place  wrought  iron  or  steel.  The  consideration  which  has  led  to 
this  important  modification  is  the  superior  strength,  serviceability,  and 
ultimate  economy  of  the  wrought-iron  carriage.  The  general  plan  of 
construction  adopted  is  much  the  same  in  all  countries,  ami  the  carriages 
difler  only  in  minor  details,  whi<;h  vary  according  to  the  difterent  ideas 
of  taste  and  convenience,  or  as  influenced  by  long-established  usage. 

The  cheek  and  side  of  the  trail  are  formed  of  one  piece  of  boiler-plate, 
cut  into  the  required  shape  and  strengthened  by  angle-iron  riveted  to 
it  around  its  outer  edge,  or  made  in  one  piece  in  a  die,  Mith  the  flange 
struck  up  while  the  metal  is  hot.    The  two  pieces 'constituting  the  trail 
are  joined  together  by  the  necessary  transom  and  bolts,  and  by  the 
lunette,  which  is  riveted  to  both.    The  trail  is  further  strengthened  by 
the  transoms  forming  the  two  ends  of  the  trail  tool-chest.   The  two  pieces  i 
which  form  the  sides  of  the  trail  slope  from  the  bead  of  the  cheeks  orl 
from  a  point  a  short  distance  in  rear  of  it  to  the  lunette,  and  at  the  same ' 
time  diminish  in  depth.    The  angle  iron  which  is  riveted  to  the  checkft, 
to  strengthen  and  stiilen  them  forms  also  the  trunnion-beds,  and  is 
placed  sometimes  on  the  outside  and  sometimes  on  the  inside  of  the  plate. 
The  elevating-screw  is  arranged  «litterently  in  different  services.     Minor 
differences  will  bo  mentioned  in  describing  the  carriages  in  detail. 

Austrian.— (Plate  IV.]  ^J 

The  3.42inch  gun-carriage  is  composed  of  two  cheeks  of  sheet-s^H 
.24  iuch  thick,  re-eutorced  around  the  etlge  by  an  angle-iron  .275  i^H 
thick,  the  flange  turned  inward.  The  cheek-plates  are  parallel  fo^m 
short  distance  in  rear  of  the  axle  ;  from  that  point  they  converge  to  rho^ 
end  of  the  trail,  where  they  are  secured  to  the  lunette.  Thechetl 
are  joined  by  two  .sheet-iron  transoms  toward  the  front  end,  and  i "  i 

them  a  cylindrical  transom  under  the  trunnion-beds;  ne^ir  the  middle 
is  a  sheet-iron  transom  forming  one  end  of  the  tool  chest ;  and  the  bolts 
passing  through  the  principal  irons.    In  order  that  the  piece  may  ootl 
be  too  low,  and  to  assure  its  having  a  wide  field  of  fire,  the  trunnionJ 
beds  have  been  raised  considerably  above  the  axle,  and  curried  well  l'or-| 
ward.  I 

The  axle  is  cylindrical,  of  steel,  with  shoulders  for  the  cheeks,  to  which] 
it  is  secured  by  solid  bands  and  utulerstra|)s.  It  is  provided  with  two! 
seats,  like  the  Prussian  carriage,  and  is  braced  to  the  trail  by  two  rods! 
just  inside  of  the  shoulder-washer. 

*  NoTB. — These  oxpuriuieuta  have  showa  that  KUQ-otitton  can  be  safely  used  I'or  bur«t~| 
ing-<]harge8  in  liulU-guns,  and  in  for  moru  eQ'ectivo  for  this  purpuiie  thau  gunpowder.    J 
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The  elevating-screw  is  composed  of  two  screws,  one  within  the  other. 
The  enter  one,  which  works  in  a  fixed  nut  between  the  cheeks,  hasa 
rimbandle  for  tnrning  it.  The  head  of  the  inner  screw  isjhinged  to  two 
iron  rods  secured  to  the  cheeks. 

The  trail-handspike  is  Hecured  to  the  socket,  which  is  hinged  to  the 
support,  so  that  the  handspike  can  be  turned  down  ou  the  trail  wheu  it 
has  been  disengaged  from  the  pointing-ring. 

The  wheels  have  metallic  naves,  and  are  smaller  than  onrs;  they  are 
only  52.7.5  inches  in  diameter.  Two  shoes  are  used  for  locking  the  wheel, 
and  are  used  in  tiring  to  check  the  recoil. 


Limber. 


The  limber  is  composed  of  two  trough-beams,  3.5  inches  by  2  inches 
by  .2  inch,  secured  directly  to  the  axle  by  understraps,  and  bent  at  the 
front  so  as  to  form  the  fork;  a  transom  and  a  socket  for  the  pole  joins 
them  in  front;  they  are  connected  in  rear  by  an  iron  bar  placed  on  top, 
■which  supports  the  end  of  a  double  T-piece  of  iron,  2.75  inches  by  2.3G 
inches,  the  web  1.57  inches;  this  piece  carries  the  pintle-hook.  The 
splinter-bar  is  round,  hollow,  fastened  nnder  the  fork  by  uudersti-aps, 
and  secured  to  the  axle  by  iron  rods.  The  distance  of  the  pintle-hook 
from  the  axle  is  considerably  greater  than  is  necessary  to  balance  the 
polo,  it  would  seem,  and  increases  the  weight  of  the  limber.  The  pole 
is  of  wood,  and  can  be  readily  taken  out  or  put  in  place. 

The  ammunilion-chests  are  of  sheet-steel,  .3i  inch  thick,  and  are 
divided  by  a  principal  vertical  partition  into  two  parts.  Each  part  is 
in  turn  divided  into  six  compartments  by  sheets  of  iron  joined  together, 
and  strengthened  by  angle-irons  at  their  junctions.  The  projectiles  are 
packed  in  light  wooden  boxes,  with  cleats  to  keep  them  in  place ;  the 
cover  is  held  closed  by  a  simple  hook,  and  a  handle  is  secured  to  it  for 
withdrawing  the  box.  The  cartridges  are  placed  in  the  compartments 
•without  doors.  The  chests  are  closed  by  two  doors,  which  swing  down 
around  horizontal  hinges  placed  on  the  lower  edge  of  the  chest ;  they 
are  secnred  by  means  of  a  double  turnbuckle  attached  to  the  principal 
partition,  and  by  hooka  near  the  ends  of  the  chest.  The  handles  of  the 
chest  are  joined  by  a  leather  strap,  and  the  rear  part  of  the  cover  has  a 
net-work  ior  holding  knapsacks.  Three  cannoneers  can  be  seated  on  the 
front  part  of  the  chest.  The  limber-chest  carries  3-1  rounds,  of  which 
10  are  shrapnel  and  i  canisters,  distributed  as  shown  in  the  following 
diagram: 


2  can!«tera. 
6  CATtridges. 

10  cartridges.          10  cartridges. 

2  cauisters. 
6  cartridges. 

Implements 

and 
eqnipmeota. 

5  doable  shells. 

5  double  shells. 

Implements 

aud 
equipments. 

5  doable  Bliella. 

5  sbrapnel. 

5  shrapnel. 

5  doable  sbells. 
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The  two  remaining  charges  are  carried  either  in  the  trail-cliest  or  m 
the  rear  chest  of  the  caisson.    The  limber  of  the  3-inch  cavalry  guu_ 
contains  40  rounds,  distributed  as  Bhown  in  the  following  table : 


2  oivnUtera. 

1      12  cartridges. 
8  carlrldges. 

12  cartridges. 

2  canisters. 
8  cartridges. 

ImplemeDts       ' 

and                  6  double  sheila, 
equipments. 

6  donble  shells. 

Implements 

nnd 
equipments. 

6  double  shells.           6  shrapnel. 

6  shrapnel. 

6  doable  shells. 

Princijial  tceighta  and  dimentiom. 

Weight  of  the  g^un 1,074     ponnd 

Weight  of  the  prujoctile 14     ponnd 

Weight  of  the  chitrge 3.3uouuij 

luitiul  velocity 1,476     feet. 

Height  of  the  axis  of  the  tmnnions 40     inches.^ 

Width  of  the  stock,  front  end 14{  iiiobcs. 

Width  of  the  stock  ut  lunette 4^  tnebes,j 

Depth  of  the  stock  at  elerating^sorevr 9.8  incbe 

Depth  of  the  st^ick  at  lunette 4^  incbe 

Diameter  of  asle,  the  body 3.i»  inches.^ 

Diameter  of  axle  at  the  sboolder 4.0  tnebes. 

Diameter  of  the  'wheels sUi  iochea. 

Width  of  track GO     inch««. 

Weight  of  one  wheel 197)  pounds. 

Weight  of  carriage  with  wheels 1,190    poa    '" 

The  caisson.    (Plate  Y.) 

The  construction  of  the  caisson  is  similar  to  that  of  the  limber, 
is  composed  essentially  of  a  stock  formed  of  two  chanuel-beauj.'j  3.i 
inches  high  and  .2  inch  thick,  and  two  side-rails,  also  cbanuel-beama 
2.7.3  inches  high  and  .2  inch  thick,  bent  in  front  to  meet  the  stocb 
and  joined  at  the  rear  by  an  iron  bar.  The  caisson  is  provided  with 
brake,  the  cross  piece  of  which  is  a  piece  of  round  pipe  suspended  byi 
hinge  from  the  side  rails.  The  spare  wheel  is  carried  under  the  caisson 
in  a  horizontal  position.  The  spare  wheel-axle  is  attached  to  the  stoci 
by  a  hinge  a  little  in  front  of  the  axle  of  the  rear  wheels ;  the  wheel  u 
lashed  to  the  body  of  the  caisson. 

The  ammuuitionchest  is  constructed  like  that  of  the  limber,  but  ha 
double  the  capacity.  It  is  made,  so  to  say,  like  two  limber-che.sts,  plact«l 
one  in  rear  of  the  other,  and  is  closed  by  4  doors,  2  in  front  aui 
2  in  rear,  opening  around  the  lower  horizontal  edge  of  tlie  che.st.  I| 
contains  00  projectiles,  35  of  which  are  double  shells,  20  shrapnel,  and 
5  incendiary  shells,  with  G4  cartridges  of  3.3  pounds,  and  32  cartridge 
of  1  pound  for  plunging  fire.  The  cover  of  the  chest  is  provided  witi 
a  netting  for  carrying  various  articles.  The  advantages  which  reaal^ 
from  this  mode  of  construction  of  the  chest  and  the  arrangement  of  th^ 
doors,  are  so  obvious  as  to  make  it  needless  to  point  them  out. 

The  weights  of  the  i)art8  are  as  follows  : 
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Poond*. 
P«lgbt  of  tbe— 

Cnrriajje  with  tUo  gun  and  iinpleiuenta 2,264 

Limber,  packed 1,990 

Caisson,  pocked S,740 

Gun  vrilh  limber 4,255 

Caisson,  complete 4,731 

The  gun  with  its  caisson  carries  a  supply  of  ainmuuitiou  of  12S  rounds. 


England.— (Plate  VI.) 

The  cheeks  are  made  each  of  a  frame  of  augle-iron  of  the  reqaired 
form,  re-enforced  by  welding  to  it  at  the  place  where  the  traunion-bed 
should  come  a  solid  piece  of  iron  of  a  thickness  equal  to  the  width  of 
'the  angle-irons,  and  large  enough  to  cut  out  of  it  the  semi-circnlar  recess 
for  the  trunnlonbed,  which  is  accomplished  by  means  of  a  common 
band-saw.  To  the  inner  side  of  this  frame  a  plate  of  boiler-iron  of  cor- 
resjwnding  form  is  riveted.  The  cheeks  are  joined  by  two  iron-plate 
transoms,  one  in  front  and  the  other  in  rear  of  the  axle-body,  by  two 
bolts  passing  through  iron  pipes,  and  by  the  lunette.  The  cap-squares 
are  secured  by  a  chin-bolt  which  does  not  pass  entirely  thi'ough  the  cap- 
sqnares,  and  a  pin  which  runs  through  the  cheek  and  a  hole  in  a  lug 
welded  to  the  under  side  of  the  cap-sqnares. 

The  elevating  apparatus,  which  is  known  as  the  Whitworth  pattern, 
consists  of  a  long  screw  and  bronze  female  screw  with  u  bevel-gear  cut 
on  its  lower  surface.  A  si)iudle  with  a  bevel-wheel  on  one  end  passes 
through  the  right  cheek-piece,  and  has  attached  to  it  a  bronze  hand- 
Avheel  by  which  the  screw  is  worked.  The  female  screw  and  bevel-wheel 
are  contained  in  a  wrought-irou  box  having  trunnions  which  support  it 
between  the  sides  of  the  trail ;  the  journal-boxes  are  bolted  on  the  inside 
of  the  trail-pieces.  The  elevating-screw  admits  of  elevations  of  21°  and 
depressions  of  4°.  The  IG-pounder  gun-carriage  has  a  trail-box  of  sheet- 
iron,  divided  into  two  compartments,  for  holding  small  tools.  Its  cover 
is  fastened  by  a  hasp  and  tnru-buckle. 

The  axle  and  axle-body  are  of  iron,  and  constitute  a  beam,  in  section 
a  box-girder.  The  body  is  riveted  to  the  axle,  and  also  to  the  cheeks, 
by  means  of  angle-irons. 

Two  wooden  boxes,  strengthened  by  corner-irons  and  provided  with 
iron  handles,  are  secured  to  tbe  axle-body,  one  on  each  side  of  the  gun, 
and  carry  each  two  rounds  of  canister.  They  also  serve  as  seats  for 
two  gunners.  A  step  for  their  feet  is  fastened  to  the  box,  and  when  not 
in  use  slides  out  of  the  way.  A  lock-shoe  is  used  to  check  the  motion 
of  the  carriage  down  hill,  and  the  chain  is  arranged  so  as  to  allow  the 
wheel,  when  it  is  desired  to  unlock  it,  to  run  over  the  shoe,  which  is 
then  picked  up  and  hung  on  the  carriage. 

The  wheels  (Plate  VII)  have  bronze  naves,  which  are  in  three  pieces,  tbe 
pi()e-box  being  of  harder  metal  than  the  two  danges.  The  felloes  of  ash 
and  the  spokes  of  oak,  are  made  by  machinery.  Tbe  inner  ends  of  the 
spokes  are  wedge-shaped,  and  form  when  driven  a  perfect  arch  around 
the  pipe-box.  The  tenons  are  not  of  the  same  diameter  throughout  Iheir 
length,  but  are  larger  at  the  shoulder,  and  ht  in  the  fellies  bored  with 
two  bit«  of  different  sizes.  To  assemble  the  wheel,  the  tenons  of  the 
bpokes  are  entered  in  the  holes  in  the  felloes,  and  laid  ou  a  horizontal 
bed  in  the  i)Osition  in  which  they  are  to  be  put  together,  and  by  means 
of  a  hydraulic  press  arranged  for  the  piu-pose  the  spokes  are  first  firmly 
pressed  home  into  the  felloes,  which  are  next  forced  close  together.    The 
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■wheel  is  next  taken  to  the  shop  to  have  the  tire  set.    It  is  laitl  down  on^^ 
a  platform  covered  with  a  plate  of  iron  resting  in  a  tank  of  water,  in 
which  the  whole  platform  can  be  readily  ianuersed.     The  tires  are^H 
heated  in  a  furnace,  lying  flat.    When  sntHciently  hot,  one  is  taken  ont;^^ 
and  placed  on  the  wheel,  which  has  first  been  immersed  in  the  tank.  ^^ 
"When  the  Ure  has  been  properly  adjusted  in  position,  the  platform  is 
snnk  in  the  water  until  the  tire  has  suflicieutly  cooled.    In  this  way  J 
abont  one  hundred  tires  can  be  set  in  a  day.    The  ends  of  the  spokes] 
are  next  turned  oflf  to  admit  the  pipe-box,  which  is  forced  into  place  ;i 
the  two  flanges  are  put  on  and  firmly  bolted  together  by  triangular  boltaj 
passing  between  the  spokes. 

Limber. 

The  limber  is  formed  of  three  futchells,  an  angle-stay,  a  splinter-bar^ 
and  two  stays,  an  axle,  axle-body,  and  pintle-books,  all  of  iron,  with  foot- 
boards and  shafts  of  wood.  To  diminish  the  weight  thrown  on  the 
shaft-horse,  the  ammunition-chests  are  thrown  well  to  the  rear,  and  ^j 
held  by  four  knees  of  T-irou  screwed  to  the  rear  side  of  the  axle  bed. ^H 
The  limber  is  fitted  for  single,  double,  and  treble  draught,  and  by  oxen.^| 

Ammunition-chests,  ^^ 

Three  chests  are  carried  on  the  limber.    Two  of  them  are  similar. 
They  are  all  made  of  wood,  strengthened  by  comer-pieces  of  iron.    Th« 
side  chests  are  partitioned  otf  to  carry  IS  rounds  of  ammunition.    Th« 
center  chest  has  copper  partitions,  and  carries  fuses,  friction-primers  J 
&c. 

Caisson. 

The  caisson  is  of  iron,  with  the  exception  of  the  foot-boards.     The 
stock  is  formed  of  two  channel-beams.     The  spare  wheel  is  carried  on 
an  arm  secured  to  two  plates  riveted  to  the  inner  sides  of  the  beams 
forming  the  stock,  the  plates  being  bolted  together  with  bolts  liaving, 
pipes  over  them  between  the  plates.    A  block  of  elm  to  act  as  a  stay  id 
riveted  to  the  stock.    The  caisson-body  carries  four  ammunition-chestn 
and  fonr  underboxes.    The  ammunition-chests  are  the  same  as  the  sida 
chests  on  the  limber,  except  in  some  of  the  leather  fittings.    A  lock-ahoa 
is  used,  the  same  as  for  the  gun.  J 

PrincijiaJ  iceiglita  and  dimensions.  I 

O-ponnder.  ttt-pnnniler.l 

HeJKbt  of  the  axis  of  tbe  tmnniona  above  tbe  Kfonnd 4'2  in.  43^  iaJ 

Pressnrc  of  trail  on  tbe  ground 211  Ihw.  M6  IbaJ 

Weight  of  gnn-carringe,  empty I,.'KIO  IIm.  1,480  Ib«J 

MVpight  of  gnn-carrini^,  packed...... -'i,  l{*20  Ibt.  2,957  IbJ 

Weigbt  on  pintlo-book,  witbout  guuncrs 140  lbs.  147  IImJ 

Weigbt  of  limber,  empty l,2H51b«.  l.'JTO  IbsJ 

■Weight  of  limber,  packed : l,7:Ulb«.  l,7l»2  IbaJ 

■Weight  of  caisson,  empty 2,725  lbs.    IbiJ 

Weight  of  caisson,  packed 4,330  lbs.  4,(>60  lb«J 

GEHiiAinr.— (Plate  YIII.)  | 

The  fleld-carriages  are  provided  mainly  by  contract.  Kmpp  makesJ 
the  largest  number.  In  his  last  model  the  cheek  and  trail-piece,  in-j 
stead  of  being  strengthened  by  angle-iron  riveted  aronnd  tbe  ontecl 
edge,  is  made  of  steel,  and  h,is  this  flange  set  up  in  a  die  while  tb<M 
metal  is  hot.  The  plates  are  first  rolled  to  abont  the  size  required,  thetJ 
cut  to  the  exact  shape,  heated  to  redness,  and  forced  by  means  of  byJ 


HEPOET  OP  THE  CHIEF  OP  OEDNANCE. 


469 


draulic  power  into  the  die  or  former,  wliich  gives  them  the  required 
form ;  that  is,  aboat  lA  inches  of  the  edge  of  the  plate  all  arouud  is 
turned  up  like  an  angle  iron.  This  necessitates  the  pro%'i8ion  of  an  ex- 
pensive former,  but  when  it  has  been  once  prepared  the  expense  of  mak- 
ing the  cheek-i)ieccs  is  much  diminished,  while  their  weight  for  a  given 
strength  is  considerably  less  than  when  the  flange  is  riveted  on.  The 
cheeks  are  united  by  two  plate  transoms;  that  near  the  head  of  the 
cheeks  is  cut  out  so  as  to  allow  the  gun  to  be  depressed.  The  trail  ie 
farther  strengthened  by  the  two  ends  of  the  trail-chest  and  the  cover, 
which  extends  from  the  elevating-screw  to  the  lunette,  and  by  the  dif- 
ferent assembling-bolts.  Each  cheek  is  re-enforced  by  a  system  of  braces 
secured  to  the  inner  faces  between  the  flanges,  and  intended  to  prevent 
the  trail  from  bending  in  firing.  The  axle  is  of  tempered  steel,  and  is 
cylindrical  in  the  body.  The  arms  are  conical,  and  for  a  distance  are 
fattened  to  hold  the  grease.  The  linchpin  is  elliptical,  and  has  a  flat 
head,  which  may  be  used  as  a  step.  The  wheels  have  bronze  naves,  12 
spokes  and  6  felloes,  of  wood ;  their  diameter  is  55  inches,  {i  inches  leas 
than  the  model  of  1864.)  The  linch-washer  is  covered  by  a  molding 
of  the  nave.  Leather  shoulder  washers  are  used  to  lessen  the  noise  in 
inarching.  Two  iron  connecting-rods  join  the  axles  near  the  shoulder 
with  the  trail,  strengthening  the  former.  In  the  9-centimeter  these  rods 
carry  two  sejits  for  two  gunners.  The  seats  are  provided  with  a  back 
of  netting.  India-rubber  springs  to  lessen  the  force  of  the  shock  going 
over  rough  roads,  and  a  step  for  the  convenience  of  the  gunners  taking 
their  seats  and  to  rest  their  feet  on  dm-ing  the  march.  The  carriage  is 
provided  with  brakes,  which  are  operated  during  the  march  by  the  gun- 
ners mounted  on  the  axle-seats.  The  figure  shows  how  these  brakes  are 
arranged;  they  may  be  also  used  to  check  the  recoil  iu  liring. 

The  elevating  apparatus  is  composed  of  a  double  screw,  (Fig.  12,)  the 
inner  one  hanng  a  flat  head  with  a  hole  drilled  iu  it.  The  breech  rests 
on  a  bronze  block,  which  is  embraced  by  the  two  rod-supports;  they 
turn  around  a  horizontal  bolt  passing  through  the  cheeks  near  the  head 
of  the  cjirriage.  The  head  of  the  inner  screw  is  hinged  to  the  rods  under 
the  block.  The  outer  screw  has  a  wheel-handle  for  giving  the  elevation. 
A  small  chain  attached  to  the  trail-chest  cover  is  used  to  fix  this  wheel 
in  its  position,  and  prevent  it  from  turning  during  the  m.irch.  The  nut 
of  the  elevating-screw  has  trunnions  which  turn  in  trunnion-holes  in  the 
cheeks.  The  Scentimeter  gun-carriage  will  admit  of  elevations  from 
l.i'^  depression  to  18°  of  elevation,  and  the  Ocentimeter  carriage  from 
15°  depression  to  16°  of  elevation. 

An)oug  the  other  irons  of  the  carriage  may  be  mentioned  the  trunnion- 
beds  and  cap-squares.  These  last  are  held  in  place  by  a  vertical  bolt, 
which  passes  through  the  flange,  and  serves  as  a  handle  for  the  man 
seated  on  the  axle.  The  iron  pointing-bar  on  the  left  cheek  is  movable 
aroQud  one  of  the  lunette-bolts;  it  can  be  turned  down  to  the  rear,  and 
rests  on  an  iron  fork  on  the  cheeks.  A  case,  for  grape-shot,  with  leather 
and  felt  lining,  is  on  the  left  cheek,  and  on  the  right  a  sponge-ring  near 
the  axle  seat,  and  a  sponge-socket  near  the  lunette. 

A  short  rammer  is  carried  in  the  trail-chest.  It  is  composed  of  a 
wooden  head  and  a  hollow  iron  stafl".  It  is  used  in  placing  the  projectile 
and  cartridge  in  position;  the  staff  has  a  mark  on  it  for  this  purpose. 
The  staff  may  be  also  used  to  open  the  breech  when  it  sticks ;  it  is  en- 
gaged in  the  handle  as  a  key. 

Limber. — The  wheels  atid  axles  are  the  same  as  for  the  carriage.  Two 
l>arallel  hounds  embrace  the  pole  at  their  front  end,  and  are  joined  at 
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the  rear  by  a  transom,  to  which  the  pintle-hoot  is  fastened.  The  latest 
pattern  is  made  of  iron,  with  the  exception  of  the  wheels  and  polo. 

The  ammanition-chest  is  of  sheet-iron,  and  has  on  it  two  iron  supports 
for  a  leather  back-strap  for  the  gunners.  The  rear  side  (that  is  to  say, 
that  which  faces  the  gnnuer  who  is  distributing  the  ammnnition)  has 
two  rectangular  openings,  each  provided  with  a  door,  which  opens  by 
tnrning  down  toward  the  rear.  The  doors  are  closed  by  means  of  hasps 
taming  around  the  edge  of  the  cover.  Au  iron  arcwith  two  support- 
notches  is  attached  to  the  right  end  of  the  cover  and  serves  to  hold  it 
open. 

Caisson. — Experimental  caissons  made  of  iron  are  now  being  tested 
with  a  view  to  their  adoption. 

Battery-icagon. — The  body  of  the  battery-wagon  is  cut  out  where  the 
front  wheels  would  strike  it,  so  as  to  permit  the  wagon  to  make  a  short 
turn.  The  opening  to  the  body  is  at  the  end,  and  the  cover  is  provided 
with  a  wire  railing  to  hold  light  articles  wliich  may  be  carried  on  the  top. 

Principal  dimensions  and  tceiyhts, 

3.1-in.  3,4Mln. 

Height  of  the  nxis  of  tbe  (inn  ahovc  the  Rronnd.  inches 44.5  44.5 

Weight  of  the  carriag»)  with  trail  himd-sjiilie,  ijouiids 1,080  X,  157 

Weight  of  the  cnrrinjje  with  >;nu  nud  iniideuicuts,  pouu(U  ..... ..   1,  967  2, 1&4 

■Weight  of  the  trail  ou  the  groiiud,  poniids .. ..... ....       165  183 

Weight  of  the  limber  not  londed,  imiiuds 1, 153  1,157 

Weight  of  the  ouimuuition,  ponnda i.      563  ft48 

Weight  of  the  tools,  iuiplenienta,  &c.,  poanda 253  85!1 

Weight  of  the  limber  lunded.  pounds 1,909  2,  OCU 

Weight  of  the  gnn  and  carriage  and  limber  withont  gunners,  ponnds.  3, 068  4, 2tT 

Weight  of  the  gnn  and  carriage  and  liuiborwitb  5  gauatirs,  pounds 5,0l.S 

Weight  for  e^ich  horse  without  gnnuers,  pounds .......       660  "W 

Weight  for  each  horse  with  gnnuerg,  pounds . .......   .....  (SS> 

Preponderance  of  the  end  of  the  tongno  wiibontgnnnera,  ponuds 1-^.7  SO 

Weight  of  the  caisson  loaded  for  the  batteries,  pounds 4, 69fi  4,940 

Weight  of  the  caisson  loaded  for  the  park,  poauds 4,S00  4.9(il) 

Ammunition  carried. 


For  tk«  3.1'ioch. 


For  the  3.4a4-iiicb. 


Kind  of  chb«t. 

1 

.a 
in 

ti 
a 
a 
c 

C 

1 

9) 

a 
I 

■5 
1 

1 

•A 

i 

.!j 

1 

1 

1 

4 

•5 
1 

i 
is 

1 

LtinlKT  of  the  plMO ..,.. 

24 

la 
w 

Saodll    39 
*  l«l 

43 

48 

46 

90 
iO 
30 

to 

10 
IS 

1 

33 
1-} 

Xi 

Limlter  of  th»*  caiHttaD.... ....•• 

SI 

z 

Sa 

■      •■ 

J 

RUSSIAN. 


This  carriage  is  in  its  general  constrnction  like  tliosoalread     '  od. 

The  cheeks  are  made  of  boiler-plate,  .25  inch  thick,  and  si;  ueil  | 

by  angle-irons  riveted  around  the  edge.  The  axlo  is  square  iu  cross* 
section,  3  inches,  and  is  strentheued  to  resist  the  recoil  of  the  gun  by  a 
flat  bar  of  iron  bolted  to  it,  the  bolts  not  passing  tbrongh  the  axle,  bnt  | 
around  It,  and  secured  by  nuts. 

The  wheels  have  bronze  naves.    Each  felloe  is  bolted  to  the  tire  by  a 
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bolt  near  each  end.  Under  the  heads  of  each  pair  of  bolta  nearest  each 
other  is  an  iron  plate,  let  into  the  under  side  of  the  felloe,  and  serving 
as  a  washer  to  the  bolt-heads,  thus  strengthening  the  wheel  at  the  junc- 
tion of  the  felloes. 

The  elevating-screw  is  a  double  one,  and  allows  of  an  elevation  of  20^. 
The  carriages  made  ten  years  ago  were  constrncted  with  a  top-carriage, 
which  had  a  lateral  motion  arouud  a  vertical  piutle  fastened  to  the  axle 
of  the  carriage.  By  this  means  the  gnuner  conid  point  the  gnn  without 
depending  upon  the  man  at  the  trail-handspilie  to  give  the  exact  direc- 
tion. Experience  showed,  however,  that  the  complication  of  the  parts 
and  the  weakening  of  the  carriage  were  not  compensated  for  by  the 
advantages  gained,  and  this  feature  has  been  suppressed  in  the  car- 
riages of  recent  construction.  The  trail-handspike  is  wood,  shod  with 
iron,  and  made  fast  to  a  hingo  on  the  trail  of  the  carriage,  so  that  it  can 
be,  when  not  in  use,  folded  back  on  the  trail. 

The  ammunition-cart  is  covered  with  sheet-iron,  and  lined  on  the  inside 
with  coarse  tow-cloth,  glued  to  the  wood.  More  recently  the  cart  has 
been  superseded  by  the  caisson  with  four  wheels,  drawn  by  horses 
attached  for  draught  as  in  our  service. 

Among  the  regular  stores  assigned  to  each  battery  is  a  brass  mold 
for  casting  new  jackets  on  projectiles  which  have  been  flred  and  recov- 
ered. The  Khivan  campaign  developed  serious  objections  to  the  leaden 
coat,  some  of  the  pieces  having  been  rendered  temporarily  unservice- 
able by  the  leading  of  the  bore.  To  prevent  this  in  future,  the  lead- 
coated  projectiles  are  covered  with  a  composition  made  of  25  parts  of 
beef-tallow,  50  parts  of  common  soap,  and  25  parts  of  parafQne,  applied 
with  a  brush.  New  projectiles  are  provided  with  copper  bands  for  tilling 
the  grooves  and  imparting  rotation. 

Instead  of  woolen  sponges  for  sponging  the  bore,  brushes  are  used; 
the  bristles  are  held  in  place  by  pitch.  Brass-wire  brushes  have  beeu 
tried,  but  their  use  has  been  abandoned. 


■Weight  of  gnn,  carriafre,  and  limber,  loaded,  pio- 
neers' tools  and  men's  knapsacks  inclnded. 

Weight  for  each  horac,  inclndiog  5  cannoneers, 
monnted  on  the  carriage  and  limber. 


4, 332  poonds  for  the  9-ponnder. 
3,  Gf>0  poonds  for  the  4-iionnder. 
'  3,430  pounds  for  the  liorae-nrtillery. 

720  ponnds  for  the  9-poniider. 

600  pounds  for  the  4-poundpr. 

5sO  pounds  for  the  horse-arlillery 


Colonel  EnglehartWs.    (Plate  IS.) 

The  great  strain  bronght  on  the  carriage  by  firing  the  large  charges 
that  are  nsed  in  the  new  artillery  renders  the  construction  of  the  car- 
riage a  difficult  problem,  to  be  sure  of  the  required  strength  without 
exceeding  the  limits  of  the  weight  hitherto  deemed  admissible,  which 
cannot  be  exceeded  without  encountering  grave  objections  in  the  serv- 
ice of  the  piece. 

Already  many  attempts  have  been  made  to  lessen  the  shock  on  the 
carriage  by  the  introduction  of  springs  of  different  forms,  intended  to 
give  a  certain  elasticity  and  avoid  breakage.  A  carriage  of  this  kind 
was  exhibited  at  Vienna  by  the  Bochum  Company.  The  desired  elas- 
ticity was  obtained  by  the  use  of  a  Brown's  spiral  spring,  arranged 
somewhat  in  the  same  manner  as  in  Colonel  Englehardt's  carriage. 
3l6tallic  springs  are,  at  best,  frail,  subject  to  accidents,  and  otherwise 
objectionable ;  consequently  this  carriage  does  not  seem  to  have  found 
favor. 

Colonel  Englehardt,  of  the  artillery  of  the  Imperial  Guard,  has  exper- 
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iinented  iu  Russia  on  a  carriage  of  tUis  kind,  which,  it  appears  from  the 
experiments  made,  has  given  highly  satisfactory  results.  The  carriage 
is  distinguished  by  its  simplicity  of  construction,  ahd  is  composed 
essentially  of  two  parts,  the  carriage  proper,  and  the  slide  and  wheels. 
The  carriage  is  formed  of  two  cheeks  of  sheet-iron,  the  edges  formed  up 
and  joined  together  by  a  lunette  and  4  transoms,  two  of  which,  hb  cc, 
are  between  tlie  cheeks,  and  two,  dd  ff,  are  iu  the  trail ;  these  last  also 
form  the  ends  of  the  trail-chest,  in  which  the  elastic  cushion  is  placed. 
The  different  details  of  the  coustructiou  are  given  iu  the  figure,  iu  which 
the  elevating-apparatus  is  not  shown  ;  only  the  stays  p  and  the  jour- 
nals for  its  trunnions  are  represented.  It  will  be  suthcient  to  point  out 
in  the  drawing  the  iron  plate  t,  a  kind  of  spade,  riveted  and  bolted  to 
the  end  of  the  trail,  intended  to  penetrate  the  ground  when  the  carriage 
is  in  battery,  and  to  check  the  recoil.  The  part  which  the  inventor 
designates  by  the  term  slide  embraces  the  axle  A  with  the  wheels ;  it  is 
joined  by  two  rods,  not  shown  in  the  drawing,  to  a  strong  cross-head,  g. 
The  axle-uuderstraps,  as  well  as  the  hole  in  the  trail  for  the  cross  head, 
are  suflicieutly  long  to  allow  the  pieces  which  work  iu  them  considerable 
play,  80  that  the  slide  may  move  without  imparting  motion  to  the  car- 
riage. Under  all  other  circumstances  except  violeft  t  shocks,  produced  by 
firing  or  by  similar  causes,  the  carriage  and  slide  are  united  iu  an  un- 
alterable manner  by  means  of  an  elastic  cushion.  This  is  composed  of 
five  strong  sheets  of  cork,  h,  pressed  between  the  transom  d  and  a  mov- 
able jdate,  m.  The  two  strong  bolts  »  pass  through  the  whole  and  are 
secured  to  the  cross-head,*/.  By  turning  the  nuts  on  the  ends  of  the  bolts 
i  any  desirable  initial  compression  may  be  brought  on  the  sheets  of  cork. 

When  the  gun  is  discharged  the  carriage,  on  account  of  the  inertia 
of  the  slide,  begins  to  slip,  the  resistance  to  which  at  the  first  moment 
brings  into  play  the  elasticity  of  the  cork-cushion.  The  inventor  hopes 
that  as  the  carriage  proper  alone  receives  the  shock  of  the  discharge, 
the  whole  system  will  sulier  loss  fatigue. 

The  carriage  and  slide  weigh  each  507  pounds,  or  l,01i  pounds  for 
the  comi)lcte  carriage.  The  9c.  (3.5-inch)  gun,  for  which  the  carriage 
is  intended,  weighs  1,47.S  pounds,  and  throws  a  shell  of  25J  pounds. 

This  new  carriage  has  been  subjected  successfully  to  the  test  of  the 
following  firings : 

1st,  100  rounds  with  a  charge  of  2.7  pounds  of  ordinary  cannon-pow- 
der, corresiiondiug  to  an  initial  velocity  of  1,008  feet.  The  recoil  was 
completely  Bto])ped  by  the  plate  on  the  end  of  the  trail  firmly  throat 
into  the  ground. 

2d,  20  rounds  with  a  charge  of  C.18  pounds  of  large-grain  powder 
with  an  initial  velocity  of  1,.335  feet. 

3d,  IGO  rounds  with  a  charge  of  3.54  pounds  of  cannon-powder,  with 
an  initial  velocity  of  1,197  feet. 

4th,  finally,  660  rounds  with  a  charge  of  2.7  pounds,  with  a  mean  ini- 
tial velocity  of  1,082  feet,  and  a  recoil  of  about  6 J  feet. 

In  firing  these  940  rounds  the  carriage  sustained  no  damage  whatever; 
the  different  parts  performed  their  functions  satisfactorily. 

These  tests  of  course  do  not  correspond  entirely  as  to  the  charges 
used  and  the  velocities  obtained,  with  the  requirements  made  ou  the 
new  artillery,  but  when  we  consider  that  in  constmctions  of  iron  any 
weakness  that  may  exist  is  usually  developed  after  firing  the  first  few 
rounds,  and  as  the  new  carriage  has  shown  no  sign  of  yielding  in  any 
part  in  the  20  rounds  giving  a  velocity  of  1,335  feet,  which  approximate 
to  what  is  regarded  as  necessary  for  field-pieces,  it  must  be  admitted 
that  the  possibility  of  constructing  a  carriage  on  this  principle,  sucli  M 
sliall  fulfill  all  requirements,  appears  highly  plausible. 
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FHANCE. 

We  had  no  opportunity  of  seeing  any  of  the  field-carriages  used  in 
the  French  service.  It  has  been  stated  tliat  it  resembles  much  the  latest 
l^attern  of  Krupp'a  carnage,  ia  which  the  cheek-piece  and  Hauge  are  one. 
leoe. 

No  details  of  the  construction  of  the  carriage  have  been  published,  so 
ir  as  I  have  been  able  to  hear. 

SWEDISH.    (Plate  X.) 

The  Swedish  carriage  is  made  of  boiler-plate  a  little  less  than  :}inch 
thick,  strengthened  by  augle-irou,  both  on  the  top  and  bottom  edges,  the 
angle-iron  being  turned  inward. 

The  elevating  screw  is  operated  by  means  of  a  second  screw,  which 
turns  the  female  screw  of  the  former,  thus  raising  or  lowering  the  ele- 
vating screw. 

The  limber  has  the  pintle  some  distance  in  rear  of  the  axle,  thus  serv- 
ing to  balance  the  pole  and  relieve  the  weight  from  the  horses'  necks. 

The  hounds  are  made  of  two  pieces  of  angle-iron  riveted  together, 
thus  -jp- 

TRAVELLXG  FORGES. 

s^^'EDisn.    (Plate  XI.) 

The  construction  of  the  field-forge  is  novel  and  peculiar.  It  makes 
an  important  departure  from  the  long-established  ideas  on  this  subject, 
and,  though  not  such  as  can  be  recommended  in  its  details,  the  marked 
""  ature  which  makes  it  stand  out  in  strong  contrast  with  the  forges 

ed  by  other  nations — the  substitution  of  the  rotary  fan  for  the  leath- 
ern bellows — is  one  deserving  of  consideration  and  imitation  on  our  part. 

The  economy  of  space  and  weight  in  the  forge,  a  matter  of  much  im- 
portance, is  considerable,  and  this  too  is  gained  without  sacrificing  efti- 

ency. 

The  fire-pan  is  made  of  thick  wrought  iron,  and  is  provided  with  two 

ong  hooka  for  supporting  it  from  the  end  of  the  forge-box.  It  has 
also  a  copper  pipe  attached  for  conducting  the  blast  from  the  fan  to  the 
fire-pan.  The  rotary  fan  ia  arranged  in  a  portable  bos,  which  contains 
the  necessary  countershaft  and  pulley  for  increasing  the  speed  and  the 
means  of  adjusting  the  tightness  of  the  belt.  There  is  a  small  sliding 
■window  on  the  side  to  supply  the  air,  and  an  orifice  on  the  top,  covered 
with  a  movable  cap,  for  attaching  the  blast-pipe. 

The  tools  and  iron  are  carried  in  boxes  which  maybe  readily  removed. 
The  anvil,  block,  and  fire-pan  are  carried  loose.  The  supply  of  coal  is 
carried  in  a  chest  on  the  limber,  with  an  additional  bos  for  small  tools. 

The  wheels  for  forge  and  limber  are  very  low,  being  only  3  feet  6 

ches  in  height,  and  quite  light. 


poi 
I     BLl'i 


ENGLISH.     (Plate  XII.) 


The  field-forge  consists  of  a  rectangular  frame  of  angle  iron,  supported 
upon  four  legs  also  of  angle  iron,  which  fold  under  the  frame  when  it  is 
I)acked  for  tbe  march.  The  fire-pau  is  supported  over  one  end  of  the 
frame  on  collar-bolts,  and  has  a  back  of  plate-iron,  hinged  so  as  to  fold 
down  on  the  fire-pan  when  not  In  use.    At  the  other  end  of  the  frame. 
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and  bingeJ  to  it,  is  a  rocking-staff  frame  to  support  the  bellows,  which^ 
rests  in  slots  in  the  sides  of  the  frame.    The  rocking-staff  pivots  on 
tee-swivel  on  top  of  its  frame.    The  forge-frame  has  four  handles  for 
convenience  of  handling.    The  water-trough  is  of  sheet-iron,  with  flat 
hooks  on  the  side  to  haug  it  to  the  tirepan.    The  nail-anvil  is  secured  , 
liy  a  nnt  to  the  frame  of  the  wagon  at  the  rea-  end  on  the  near  side. 
The  vise  when  in  nse  is  fixed  to  the  end  of  the  spliuter-bar. 

The  forge-frame,  bellows,  anvil  and  block,  water-trough,  &c.,  are  car- 
ried on  the  march  in  an  artillery  wagon,  the  frame  secured  by  two  screw*  ] 
to  the  bottom  of  the  wagon. 

Weight  of  bellows T7 

'Weight  of  forge,  frame,  iJco 304| 


MOtrNTAIN-AETnXERY   CAEBIAGES. 


The  carriage  for  the  mountain-rifle  is  similar  in  material  and  general] 
construction  to  that  of  the  field-gun,  and  combines  strength,  simplicity,] 
and  lightness.  The  axle  is  without  an  axle-body,  and  the  wheels  have^ 
metal  naves.  ii 

The  Enssian  carriage  has  very  short  cheeks,  the  front  ends  of  which      ^ 
are  cut  oti  obliquely  instead  of  vertically  ;  the  trunnion-beds  are  let  iuto^lj 
this  oblique  face,  and  the  trunnions  are  held  by  cap-squares  and  keys.^H 
ICrupp  makes  two  sizes  of  carriages  for  the  8-centimeter  and  6-centime- 
ter guns,  respectively.    The  elevating-scrow  admits  of  18^  of  elevation 
and  10<^  depression.    The  ammunition-chests  are  made  of  wood,  with| 
iron  angle-pieces. 

The  English  have  two  carriages  (Plate  XIII)  for  two  7-ponnder  guns 
one  of  which  weighs  150  pounds  when  made  of  steel,  and  SW  pounds  i( 
made  of  brass;  the  other  weighs  2IIU  pounds  when  made  of  steel,  an<l 
'2'2i  if  made  of  bronze.    The  wheels  are  3U  inches  and  36  inches  is 
diameter,  respectively,  an<l  have  a  track  of  27  inches. 

The  elevating  apparatus  consists  of  a  movable  bed,  which  hooks  on 
cross-bar  between  the  cheeks  over  the  axle,  and  has  two  studs,  one  on 
each  side,  to  rest  in  racks  riveted  to  tlie  inside  of  the  trail-pieces.    A| 
sliding-qnoin  resta  on  the  bed,  and  is  worke<l  by  a  screw  which  pa 
through  a  collar  in  the  end  of  the  bed  and  enters  a  nut  in  r 

A  light  iron  limber  is  made  for  the  heavier  carriage,  an^  -  two 

ammunition-chests,  which  contain  ten  rounds  of  ammnuition  each. 

In  transiKirtation  the  gun  is  carried  in  Russia  and  German  v  ovi^r  the 
horse's  spiue,  the  breech  in  front,  this  t)eiug  deemed  the  mi  ible 

position  for  passing  narrow  passes  and  the  roads  throucr^'  ^ 
ain  artillery  has  frequently  to  make  its  way.    The  ob  >  hal 

any  part  of  the  load  crossways  h.-is  induced  the  Russian^?  w  uotachi 
axles  for  transportation.  bflie\ing  that  the  delays  which  m.^y  ooear  i 
the  march  from  the  axle-arms  interfering  with  a  free  paaoage  t'  'it 

woods.  &C.,  wonld  lie  ereater  than  woald  result  froin  liariDg  t 
the  axle  to  the  i  when  it  was  required  to  commence  finng. 

carriage  pack-s;i  iravided  with  a  reiir  pad  to  protect  the  ani 

nimp  from  blows  troui  the  end  of  the  trail. 

PrjMJjMl  wtiflH  mti  tfiwwii«at  */  Kr»fp'$  aarritfM. 

WrifTfat  of  oDiilM  with  vbmla 3»     gaaiiai     1T<H  l 

Wai^t  of  CM  trHh  tr«d« 99?     paoadi.    IM   poonto*' 

W«iEtectfMnnHitMB-elMat,pMk^ lOS^epwu*.    lO&i 
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S-ecatlnietOT.  8-mutlmeMr. 

amber  of  rounds  in  each  cbest 8  lU 

height  of  pack-smlclle 4CJ-   ponnds.  4t>i  pounds. 

Teight  of  powrter-cliarge . 14      ordocs.         7    ouDces. 

~  light  of  shell,  loaded... .       o  lbs.  I'.i  oz.         4  lbs. (iioz. 

itiol  velocity  of  shell.... . 05^     feet.  Ol'J    feet. 

Engl'uh  carriage. 

TomiHt. 

Weight  of  light  carriage  withont  wheels 161 

^^^eight  of  light  carriage  with  wheels ..  '2tS7 

^^^^eight  of  heavier  carrlatre  withont  wheels....  .. ....... ...... .....  192 

^^^■eight  of  heavier  carriage  with  wheels.... . . . ......  3*28 

^^Veigbt  of  limber.... ZXi 


SEACOAST  AND  GARRISON  CARRIAGES. 


Prior  to  the  introdaotion  of  heavy  charges  and  elongated  projectiles 
for  nse  iu  heavy  guns,  the  chassis  was  of  sufficient  length  that  the  recoil 
of  the  top  carriage  shonld  be  absorbed  by  its  friction  on  the  chassis-rails 
before  the  entire  length  of  the  latter  had  been  traversed;  but  of  late 
years,  when  the  Improvement  in  powder  has  been  such  as  to  render  it  a 
practicable  thing  to  fire  heavy  charges  with  projectiles  weighing  two  or 
three  times  the  weight  of  a  round  shot  of  the  same  caliber,  the  increase 
in  the  recoil  has  become  so  great  as  to  render  it  imperatively  necessary 
to  resort  to  other  means  by  which  it  may  be  controlled  within  the  limits 
of  the  chassis-rails.  Different  methods  of  more  or  less  merit  have  been 
from  time  to  time  proposed.  That  of  multiplied  friction  of  nuraerons 
plates,  or  the  compressor,  as  it  was  called,  seemed  for  a  time  to  find 
most  favor  throughout  Europe  until  Captain  Eraser,  of  the  English 
navy,  proposed  the  hydraulic  buffer,  and  showe<l  its  successful  practical 
operation,  when  soon  after  it  was  adopted  by  Krupp  in  the  construction 
of  his  heavy  carriages  for  Russia  ami  Germany,  since  which  time  it  has 
been  generally  adopted  by  every  nation  for  heavy  carriages  to  be  used 
in  the  land-service,  France,  perhaps,  excepted.  Its  simplicity  and 
economy  of  construction,  its  efficiency,  and  its  automatic  operations  are 
the  features  which  commend  it  to  general  favor. 

A  hollow  cylinder  firmly  fastened  to  the  chassis,  abutting  the  middle 
of  the  rear  transom,  a  piston-rod  secured  to  the  top  carriage  and  work- 
ing in  this  cylinder,  with  four  holes  in  the  piston-head  for  the  passage 
of  the  fluid  which  partly  fills  the  cylinder,  compose  the  essential  parts 
of  the  hydraulic  buffer  as  it  has  been  universally  adopted. 
,         In  some  carriages  made  by  Krnpp  for  the  German  navy  the  cylinder, 
instead  of  being  placed  on  the  rear  part  of  the  chassis,  against  the  rear 
i    transom,  has  been  placed  in  front  so  that  the  piston-rod  will  be  gradu- 
^B^y  pnlled  ont  of  the  cylinder  instead  of  being  thrust  in,  as  is  usually 
^Ke  case.    It  was  supposed  that  for  naval  carriages  there  might  be  some 
advantages  in  this  arrangement  which  did  not  apply  to  land-carriages, 
whereas  the  greater  expense  that  necessarily  attends  its  construction, 
and  the  gieater  difflcnlty  of  preventing  leakage  around  the  piston,  has 
operated  to  prevent  the  adoption  of  this  arrangement  for  other  car- 
riages. 

The  cost  of  the  hydraulic  buffer,  as  well  as  the  weight  added  to  the 
carriage,  is  less  than  those  of  the  pneumatic  buffer  by  about  one-third. 

OBE3IANT. 

The  heavy  carriages  for  both  the  land  aud  sea  services  are  made,  not 
in  goverament  shops  under  the  directions  of  its  own  officers,  but  are 


476  BEPOBT   OF  THE   ChIeI    OF  OSDJSXSCZ. 


1 

as  well  a^H 
1  model  or^^ 


farnisbed  by  private  parties  who  have  granted  to  them  in  their 
a  \\ide  latitude  both  as  to  the  kind  of  material  to  be  used  as 
other  matters  of  detail;  they  are  not  obliged  to  follow  a  given  model  or 
2)rodace  constructions  which  shall  be  nearly  alike.    The  result  is  that 
the  carriages  constructed  by  different  contractors  are  widely  different 
from  each  other,  though  they  may  be  intended  for  the  same  purpose  and 
even  for  the  same  gun.    An  expression  of  opinion  was  he^ird  in  opposi 
tion  to  this  system  of  procuring  supplies,  as  it  tended,  or  was  so  believed, 
to  make  the  carriages  in  some  cases  heavier  than  were  needed  to  per- 
form the  work  required  of  them. 

Some  of  the  carriages  built  by  Krupp  for  the  navy  have  the  cylinder 
for  the  hydraulic  buffer  placed  on  the  front  part  of  the  chassis,  so  that 
the  strain  brought  on  the  piston-rod  shall  be  one  of  tension  instead  of 
compression.  This  disposition  of  the  cylinder  was  suggested  under  the 
belief  that  in  a  ship's  carriage,  which  is  subjected  to  violent  motions  from] 
the  waves  of  the  sea,  the  regular  action  of  the  carriage  would  be  lesa 
interfered  with  when  so  constructed  than  when  arranged  in  the  ordinary 
way. 

In  carriages  for  the  laud-service  these  reasons  do  not  obtain,  and  as 
this  arrangement  of  the  cylinder  involves  a  greater  cost  of  the  carriage, 
and  it  is  more  difficult  to  prevent  the  loss  of  the  lluid  by  leaking  around 
the  piston-rod  where  it  i)a8ses  through  the  head  of  the  cylinder,  this 
mode  of  construction  has  not  been  adoi)ted. 

The  parties  who  have  heretofore  furnished  nearly  all  of  the  heavy  car- 
riages arc  Krujip,  of  Essen,  and  Gruson,  of  Buukuu,  near  Magdeburg. 

Gruaon'a.    (Plate  XIV.) 

Carriages  for  guns  of  S  inch  caliber  only  have  been  furnished  by  Gru- 
son. They  differ  from  the  corresponding  carriages  made  by  Krupp  ia 
this  essential  particular  that  cast  iron  is  nsed  for  several  of  the  imiwr 
tant  parts  in  place  of  cast  steel  or  wrought  iron,  and  in  consequence 
cheaper  but  heavier  carriage  is  made.  The  8-iuch  guns  are  of  two  diS' 
tiuct  classes,  differing  from  each  other  in  the  distance  between  the  rim 
bases,  being  35"  and  25.3"  respectively,  and  requiring  separate  carriages. 

Top  carriage. 

The  top  carriage  consists  of  two  cheeks  of  cast  iron,  each  in  a  single 
piece,  with  a  rib  on  the  outside  extending  around  the  edge  and  forming 
on  the  lower  side  a  shoe  which  slides  on  the  rail.  The  cheek  is  cut  cat 
in  the  middle  to  make  it  lighter,  and  is  reinforced  with  a  rib  around  the 
edge  of  the  hole  thus  formed.  The  cheeks  are  connected  together  by 
two  cast-iron  transoms,  front  and  rear,  at  right  angles  to  the  shoe,  eaclil 
held  in  place  by  two  pins  and  three  bolts.  The  spaces  between  the  ends 
of  the  transoms  and  the  checks  are  filled  up  with  melted  zinc,  and  when- 
ever two  pieces  of  cast  iron  are  connected  together  without  planing  the 
surfaces  melted  zinc  is  poure<l  into  the  space  between  them. 

The  front  transom  has  a  cross-head  cast  to  it  on  its  under  side  to 
operate  the  piston-rod,  and  guides  to  direct  the  motion  of  the  top  car- 
riage on  the  rails.  Guide-hooks  are  bolted  on  the  under  side  of  this  tran- 
som to  prevent  any  vertical  motion  of  the  top  carriage  and  the  bending 
of  the  piston-rod. 

A  sheet-iron  step  rests  on  two  brackets  which  are  bolted  to  the  cheeks 
iu  rear  of  the  rear  transom  for  the  man  to  stand  on  who  elevates  or  de- 
presses the  gun. 

The  rib  on  the  outside  of  the  cheek  forms  a  recess  at  the  front  and 


I 

I 


a 

1 

8.^ 


■ 


REPORT  OP  THE  CHIEF  OP  ORDNANCE. 


477 


rear  corner  for  the  trnck-wbeels,  which  are  made  of  cast  iron  bushe<l 
with  white  metal,  and  provided  with  lubricating  holes.  The  axle  of  the 
front  roller  is  bolted  to  the  cheek.  The  rear  rollers  are  slightly  larger 
than  the  front  ones,  and  are  mounted  on  an  eccentric  axle.  The  part 
of  the  axle  which  passes  through  the  cheek  is  made  larger  than  the  rest 
and  has  a  circular  slot  extending  about  a  quarter  of  the  circumference 
aroaud  it.  A  screw  set  in  from  the  rear  end  of  the  cheek  plays  in  this 
slot  and  acts  as  a  stop  to  limit  the  turning  of  the  axle,  and  also  to  pre- 
vent it  from  moving  in  the  direction  of  its  length.  There  is  a  hole  in 
the  axle  on  the  inside  of  the  cheek  for  the  end  of  a  handspike  by  which 
to  turn  the  axle  and  throw  the  rollers  in  or  out  of  gear. 

The  elevating  apparatus  consists  of  a  strong  screw  pivoted  on  a  shaft 
secured  to  the  left  cheek,  and  a  female  screw  of  brass  which  is  operated 
by  means  of  four  handles  cast  to  the  lower  part  of  the  female  screw. 
India-rubber  rings  are  interposed  between  the  female  screw  and  box  to 
lessen  the  force  of  the  shock  of  the  recoil  ou  the  screw-box. 

The  top  carriage  for  the  smaller  gun  ditlVrs  from  that  just  described 
in  this,  that  the  cheeks  are  bent  outwards  at  the  bottom  to  preserve  the 
same  distance  between  the  shoes  in  the  two  carriages,  so  that  the  same 
chassis  may  be  used  for  either,  and  in  having  a  different  elevating  ap- 
paratus. 

The  preponderance  of  these  gans,  993  pounds,  allows  the  application 
of  a  single  elevating-screw  under  the  breech  of  the  gun,  a  female  screw 
being  fitted  in  a  boss  on  the  rear  transom. 

In  order  to  obtain  high  angles  of  elevation  without  having  a  screw  of 
very  great  length,  a  cast-iron  cap  is  placed  on  the  head  of  the  screw 
between  it  and  the  gun,  and  is  kept  there  for  all  angles  of  elevation 
less  than  8°,  which  corresponds  to  a  range  of  3,280  yai'ds. 

Chassu. 

The  rails  are  12-inch  rolled  beams,  connected  together  by  three  tran- 
soms of  boilerplate,  two  at  the  front  and  one  at  the  rear  end.    Wooden 
hurters  are  secured  to  the  front  end  of  the  rails  for  the  front  truck- 
wheels  to  strike  against.    India  rubber  couuterhnrtcrs  are  secured  to  the 
box-llange  of  the  hydraulic  cylinder,  and  are  struck  by  the  guides  on 
the  rear  transom  of  the  to]»  carriage.    The  hydraulic  cylinder  is  of  cast 
iron,  75  inches  long  and  1.4  inches  thick.    It  has  a  flange  or  seat  cast 
on  the  bottom  at  each  end  for  securing  it  to  the  bottom  transom.    The 
rear  seat  takes  the  form  of  an  open  box,  the  length  equal  to  the  distance 
between  the  rails  to  which  it  is  bolted,  as  well  as  to  the  bottom-transom. 
The  ends  of  the  cylinder  are  turned  off  square,  and  are  closed  by  cast- 
■^ron  covers  fitted  closely  and  bolted  to  the  cylinder,  a  piece  of  paste- 
^Hoard  saturated  in  linseed  oil  being  interposed  between  the  surfaces  to 
^Hiako  a  close  joint. 

^V  The  front  cover  contains  the  stuffing-box,  which  is  of  brass.  The  rear 
f  cover  has  a  recess  in  the  inside,  so  that  the  nut  on  the  end  of  the  pis- 
ton-rod shall  not  strike  it.  There  is  a  gauge-cock  in  the  center  of  this 
cover  to  regulate  the  height  of  the  glycerine  in  the  cylinder.  The  pis- 
ton-hea<l  is  of  cast  iron.  The  four  holes  in  it  are  reamed  out  to  be  par- 
abolic in  section  ;  the  least  diameter  is  .78  inch. 

The  traverse-wheels  are  of  cast  iron;  the  front  ones  are  solid  and 
smaller;  the  rear  have  spokes. 

The  sole  is  flat,  and  the  front  flange  is  mnch  stronger  than  the  rear 
one.    The  front  flange  of  the  rear  wheel  has  holes  in  its  periphery  to 
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fork  bas^l 


receive  tbe  end  of  a  handspike  to  traverae  the  chassis  in  case  the 
ei'fiing-gear  should  fail  to  operate. 

The  traverse-wheel  forks  are  also  of  cast  iron.    The  front  fork 
no  rear  branch,  the  wheel  being  supported  only  on  the  front  aide. 

The  traversing-gear  is  held  in  a  frame  formed  of  two  parallel  Iron 
plates  bolted  by  means  of  angle-irons  to  the  rear  bottom  transom.  It 
consists  of  a  large  grooved  wheel  for  the  chain,  and  four  guide-rollers 
two  with  their  axles  horizontal  are  grooved  like  the  large  wheel ;  th 
others  have  their  axles  vortical.  A  large  spur-wheel  is  shrunk  on  the 
nave  of  the  chain-wheel,  and  is  driven  by  a  pinion  and  bevel-geara  ou  it 
cross-shaft  which  is  turned  by  a  crank. 

The  projectile-crane  consists  of  a  crane-box  of  cast  iron  bolted  to  the 
ontside  of  the  right  chassis  rail.    The  crane  proper  is  composed  of  two 
parts,  the  body,  which  is  a  round  iron  rod,  and  moves  freely  up  and  dow 
in  the  circular  hole  in  the  crane-box,  and  the  bent  neck  made  of  tw 
Hat  bars  riveted  to  the  flattened  upper  end  of  the  body.    The  neci 
has  two  fixed  pulleys  between  the  flat  bars  for  the  chain  to  work  over 
A  straight  rack  is  secured  to  the  body  at  their  upper  ends,  the  end  of 
the  formar  being  bent  at  a  right  angle  to  itself,  with  a  circular  hole  in 
the  bent  end  for  the  body  of  the  crane  to  pass  through.    A  shoulder  on 
the  top  of  the  body  rests  on  the  rack  where  the  body  passes  through 
the  bent  end.    The  rack  is  operated  by  means  of  a  wheel  and  pinion 
turned  by  a  crank.    A  chain  with  a  hook  on  each  end  is  fastened  at  one 
end  to  the  crane-box,  passes  over  the  two  pulleys,  hangs  from  the  eodi 
of  the  neck,  and  is  fastened  to  the  projectile-cart.    In  raising  the  crane 
the  projectile  is  also  raised  by  the  shortening  of  that  part  of  the  chain 
which  hangs  from  the  upper  roller. 

The  implements  are  the  same  as  for  Krnpp's  carriage,  with  the  excep- 
tion of  the  handspike,  which  is  entirely  of  iron ;  and  the  tra<'er8iDg- 
gear  has  two  cranks. 

The  weights  of  the  two  carriages  are  as  follows : 


I 


I 
I 


Wuicht  of  top  0Rrri8);e 
Woigbt  uf  cbasaU 

Total  weiffht  ... 


Erapp'i.1  Onuoa'b 


Pound*, 

4.6(et 

10.830 


l^.Vm     14.331 


Erupp'B,    (Plate  XV.) 

The  top  carriage  is  composed  of  two  cheeks  connected  together  by 
front,  rear,  and  bottom  transom.    The  latter,  of  boiler-plate,  exteudsi 
under  the  bottom  of  the  cheeks  their  entire  length,  and  is  shod  ou  thel 
under  side  where  it  comes  in  contact  with  the  rails  with  brass  shoet  \ 
screwed  fast  to  it. 

The  cheeks  for  the  6-inch  gun  are  made  of  a  single  plate  1  inch  thick.] 
For  the  larger  calibers  they  are  made  of  two  plates  riveted  t. 
with  a  wronght-iron  frame  between  them  ;  in  the  upper  side  of  tii 
the  trunnion-beds  are  formed  to  receive  the  trunnions,  which  havej 
bronze  friction-rings  fitted  ou  them.    Cap  squares  are  used  for  all  car- 
riages. 

Both  cheeks  are  provided  on  their  outer  faces  with  an  apparatus  foJ 
giving  the  elevation.    It  is  composed  of  a  cog-wheel  operating  a  circa-j 
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rack  fastened  to  the  gan  by  a  bronze  stad.  The  rack  is  held  ia 
luce  engaged  with  the  teeth  of  the  cog-wheela  by  a  small  roller  with  its 
[is  ill  the  cheek. 

To  elevate  or  depress  the  gim  there  is  a  wheel  oa  the  left  side,  with 

>oles  in  its  periphery  to  take  a  handspike ;  and  on  the  right  side  there  Ls  a 

rtieel  with  handles.    In  carriages  for  heavy  guns  this  wheel  is  not  on 

le  same  axis  as  the  cog-wheel,  but  works  in  a  pinion  to  gain  power  to 

raise  the  gun.    The  gun  is  held  in  any  desired  position  by  turning  a 

check-screw  which  presses  the  wheel  against  the  check. 

In  firing,  the  top  carriage  rests  on  the  chassis  rail  throughout  the  entire 
length  of  the  shoe,  in  order  to  distribute  the  pressure  arising  from  the 
discbarge  over  a  greater  surface. 

To  run  the  gun  into  battery  the  top  carriage  is  provided  with  fonr 
truck-wheels.  The  rear  pair  are  on  eccentric  axles,  and  can  be  thrown 
WKp  gear  by  turning  the  axles  part  way  round;  this  brings  the  front 
^^pheels  in  play,  which  turn  on  fixed  axies.  In  the  6-inch  gun-carriage 
^^uch  pair  of  wheels  has  a  common  axle,  which  has  its  bearings  in  the 
PKwo  cheeks,  and  the  wheels  are  close  up  to  them  on  the  inside. 

The  bottom  transom  has  two  openings  left  in  it  to  allow  the  rear 
wheels  to  bear  on  the  rails.  The  lever  of  the  rear  wheels  on  the  left  end 
of  the  axle  is  kept  in  position  by  a  latch  on  the  cheek. 

In  carriages  for  heavier  guns,  beginning  with  the  6.7-inch  gnn,  the 
truck-wheels  are  placed  between  the  two  plates  of  the  cheek,  in  front  or 
rear  of  the  frame.    Each  wheel  has  its  own  axle. 

An  automatic  arrangement  is  made  to  run  the  gnu  into  battery 
after  firing,  without  any  action  on  the  part  of  the  gunner.  This  device 
consists  of  two  wedge-shaperl  pieces  of  iron  screwed  fast  to  the  top  of 
the  rails  in  rear  of  the  top  carriage.     When  the  gun  recoils,  the  rear 

I  wheels  run  up  these  inclined  planes,  the  rear  end  of  the  carriage  is 
raised  till  the  front  wheels  are  brought  to  bear  also,  and  after  the  recoil 
the  carriage  runs  down  the  inclined  planes  into  battery,  rejidy  for  the 
hext  fire.  The  eccentric  axl*is  kept  from  turning  by  a  key  in  the  cheek. 
to  run  the  carriage  from  battery  this  key  is  taken  out,  and  the  wheels 
iuay  be  thrown  in  gear  by  turning  the  axle  with  a  handspike  in  the 
handspike  socket. 
I  To  provide  for  the  possible  wear  of  the  front  wheels,  and  preserve  an 

b^qnal  and  quick  motion  when  running  into  battery,  the  front  wheels  are 
^Bilso  mounted  on  axles  with  eccentric  boxes,  which  are  kept  in  position 
^Hby  a  small  screw  in  each.  To  make  this  adjustment,  remove  the  screw 
^Btnd  turn  the  box,  which,  on  account  of  its  eccentricity,  will  lower  the 
^Kxle;  it  is  held  in  the  new  position  by  the  screw  placc<l  in  a  second  hole. 
^H^wo  angle-irons  are  ftisteued  to  the  bottom  transom  to  guide  the  top 
^Hbarriage  in  its  recoil ;  and  two  guide-hooks  which  pass  under  the  flange 
^Kif  the  rail  prevent  tlie  top  carriage  from  balloting  on  it.  India-rubber 
^Biurters  and  counter-hnrters  are  provided  to  limit  the  recoil  both  to  the 
^Kront  and  rear.  In  the  6-iuch  carriage  the  barters  are  replaced  by  the 
^Kurve  of  the  end  of  the  angle-irons  which  join  the  bottom  transom  to 
^■tlie  cheeks.  Two  rings  are  fastened  to  the  rear  end  of  the  cheeks,  near 
^Hhe  bottom,  to  hook  the  ropes  to  for  pulling  the  top  carriage  from  bat- 
^Kery. 
^K  The  hydraulic  buffer. 

^H  The  hydraulic  buffer  is  used  to  regulate  and  check  the  recoil  of  the 
^Heun.  It  consists  of  a  forged  cast-steel  cylinder  bored  out  and  turned. 
^^Dts  rear  end  is  closed  by  the  bottom,  screwed  on  and  fastened  to  the  rear 
^Htransom  of  the  chassis  by  screws.    The  front  end  of  the  cylinder  is  also 
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screwed  into  a  piece  to  which  the  cover  is  held  by  screws.  There  is  a 
hole  in  the  bottom  piece  for  filling  the  cylinder;  it  is  stopped  with  a  screw 
and  a  cock  in  the  cover  for  emptying  it.  The  piston-head,  with  four  holes 
bored  in  it,  fits  the  cylinder  closely,  and  to  it  the  piston-rod  of  cast  steel 
is  fastened,  and  passes  through  the  cylinder-head,  the  joint  being 
packed  with  hemp-packing  and  bronze  packing-box.  The  end  of  the 
piston-rod  is  fastened  to  the  crosa-head,  which  is  bolted  to  the  bottom 
transom  of  the  top  carriage. 

The  hydraulic  buffer  operates  in  this  manner :  The  cylinder  is  filled 
almost  full  with  glyceiune,  which  is  preferable  to  water  in  that  it  does 
not  evaporate  or  freeze.  A  certain  amount  of  air  is  always  left  in  the 
cylinder.  In  the  recoil  of  the  carriage  the  piston-head  connected  to  it 
by  the  piston-rod  and  cross-head  compresses  the  glycerine  in  the  rear 
end  of  the  cylinder,  and  causes  the  liquid  to  fiow  rapidly  through  the 
holes  in  the  piston-head,  gradually  bringing  the  carriage  to  a  stJite  of 
rest.  The  air  in  the  cylinder  acts  as  a  cushion  when  the  gun  is  fired, 
and  lessens  the  shock  which  is  then  communicated  to  the  difl'erent  parts. 
The  resistance  of  the  liquid  to  a  slow  motion  of  the  piston-head  being 
very  small,  no  diflScully  is  experienced  in  running  the  gun  slowly  iuto 
battery. 

The  chassis. 


I 


The  chassis  is  composed  of  two  rails,  connected  together  by  transom!). 
The  rails  are  wrought  iron,  Ishaped,  rolled  in  a  single  piece  for  the 
smaller  guns,  and  built  up  for  the  11-inch  gun,  and  all  of  larger  caliber. 
The  front  transom  is  composed  of  two  plates,  the  upper  and  lower  joiiie<l 
together  in  the  middle  by  cross-pieces  of  the  same  profile  as  the  rails. 
The  rear  transom  is  also  composed  of  an  npper  and  lower  plate,  nuited 
by  two  cross-pieces  riveted  to  the  plates  with  angle-irons.  The  rear  end 
of  the  hydraulic  cylinder  is  bolted  to  the  front  one  of  these  cross-pieces 
through  an  interme<liate  piece.  The  middle  transom,  composed  of  a 
plate,  re-euforced  with  angle-irons,  supports  the  front  end  of  the  cylinder, 
which  is  secured  to  it  by  its  brace.  The  front  and  rear  transoms  of  the 
Cinch  carriage  are  made  of  single  plates,  placed  vertically,  and  re- 
enforced  at  top  and  bottom  by  angle-irons.  Tbe  traverse- wheel  forks 
are  made  fast  to  a  front  and  rear  bolster,  which  are  bolted  to  the  cUjvssis. 

Each  bolster  is  composed  of  two  vertical  side  plates,  one  horizontal 
plate  and  one  vertical  plate,  with  the  necessary  angle-irons  to  unite  the 
parts  together.  The  rear  bolster  is  made  enough  higher  than  the  front 
one  that  the  four  wheels  may  bo  all  of  the  same  size,  notwithstanding 
the  inclination  of  the  chassis,  which  is  necessary  to  make  the  gon  ran 
into  battery  after  firing.  The  traverse-wheel  forks,  composetl  each  of  a 
front  and  rear  branch,  are  bolted  to  the  under  side  of  the  horizontal 
plate  of  the  bolsters. 

The  traverse-wheels  are  of  cast  steel,  with  a  deep  semicircular  groove 
cut  in  their  periphery  to  fit  over  the  traverse-circle,  which  ia  nearly 
semicircular  in  cross-section,  so  that  a  large  part  of  the  recoil  of  the 
chassis  is  transmitted  directly  to  it.  The  rear  wheels  have  several  liole^ 
bored  radially  iuto  them  to  receive  the  end  of  a  handspike  to  travorso 
the  carriage  in  giving  the  proper  direction  to  the  gun. 

Ilurters  and  countvr-hurters  are  placed  on  the  front  and  rear  ends  of 
the  rails,  or  the  front  and  rear  transoms,  to  stop  the  carriage  rnnning 
iuto  or  from  battery.  These  hurters  are  made  each  of  a  steel  pistou, 
fitting  in  a  box,  anil  holding,  between  the  head  and  box,  a  number  of 
India-rubber  disks,  separated  from  each  other  by  sheet-iron  rings. 
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A  hiuged  toiigne,  bolted  to  the  front  transom  of  the  chassis,  connects 
t  to  the  pintle  in  front. 

A  windlass,  attached  to  the  rear  end  of  the  chassis,  is  used  to  mn  the 

u  from  battery.    It  has  a  drum  with  raised  sides  for  the  rope,  and  is 

crated  by  a  crank  turning  a  wheel  and  pinion.     For  guns  of  very 

ge  caliber  a  double  set  of  wheels  and  pinions  is  added  between  the 
rank  and  drum.  All  of  these  parts  are  fa.stened  to  a  stirrup,  which 
is  secured  by  means  of  a  tenon  to  the  rear  end  of  the  rail.  To  run  the 
gxin  from  battery,  hook  the  ropes  on  each  side  to  the  rings  in  the  top 
carriage,  take  a  turn  around  the  drum,  tighten  the  ropes  and  work  the 
cranks.  In  the  carriage  for  the  6-inch  gun  the  arrangement  is  replaced 
by  a  simple  block-aud-tackle,  which  is  hooked  in  the  rings  in  the  rear 
end  of  the  chassis. 

In  the  other  carriages  these  rings  are  fastened  to  the  windlass-frame, 
and  are  also  used  in  traversing  the  carriage.  For  this  purpose,  com- 
mencing with  the  8-inch  sea-coast  carriage,  a  windl^s  is  used,  fastened 
to  the  rear  end  of  the  chassis  by  a  boiler-plate  frame,  strengthened  by 
angle-irons,  to  which  all  of  the  movable  parts  are  attached.  The  prin- 
cipal part  is  the  drum,  around  the  circumference  of  which  the  chain 
works,  fastened  at  its  two  ends  to  rings  outside  the  platform.  A  pair  of 
horizontal  and  vertical  leading  wheels  on  each  side  prevent  the  chain 
~  om  leaving  the  drum.  If  the  drum  be  turned  by  means  of  the  crank 
hich  communicates  with  it  through  the  wheel  and  pinion,  the  drum 

oves  on  the  stationary  chain,  traversing  the  chassis  with  an  easy  but 
rapid  enough  motion.  In  case  the  chain  breaks,  the  chassis  may  be 
traversed  with  handspikes.  A  crane  is  provided  for  the  heavy  carriages, 
commencing  with  the  Sinch,  lor  raising  the  projectile.  It  is  placed  on 
the  right  side  of  the  chassis,  on  a  line  with  the  breech  of  the  gun,  when 
iu  battery.  It  consists  of  a  curved  iron  upright,  which  is  hold  in  a  ver- 
tical {wsition  by  a  pillow-block  and  collar,  and  is  readily  turned  by  the 
handle.  The  drum  is  near  the  foot  of  the  upright.  By  turning  the  crank, 
motion  is  given  to  the  rope,  either  directly  or  by  a  wheel  and  pinion. 
One  end  of  the  rope  is  fastened  to  the  drum,  and  thence  it  passes  over 

o  fixed  pulleys  on  the  upright.  The  other  end  has  a  hook  fastened  to 
This  hook  is  inserted  in  the  upper  ring  of  the  shot-cart,  which,  hold- 

g  the  projectile,  is  hoi8te<i  up,  the  tongue  being  first  taken  out.    The 

ne  is  turned  until  the  carriage  touches  the  gun,  to  which  it  is  hooked. 

e  shot  being  rammed  home,  the  crane  is  turned,  and  the  empty  cart 

lowered. 

Stei>s  are  attached  to  the  chassis  at  several  places  for  the  convenience 

f  the  gunners,  (angle-irons  are  fastened  to  the  rails,  and  oak  plank  are 

secured  to  them,)  as  the  step  for  the  gunner  in  pointing  in  rear  and  across 

the  chassis,  on  both  sides  of  the  chassis  and  between  the  rails,  for  the 

men  serving  the  gun,  inserting  the  projectile,  the  charge,  &c. 

The  platform. 

The  foundation  is  made  of  brick  masonry,  from  3  to  6  feet  thick,  ac- 
Drding  to  the  caliber  of  the  gun.  The  stability  of  the  foundation  being 
ie  essential  condition  of  the  continued  good  working  of  the  carriage, 
the  masonry  should  first  of  all  have  a  solid  bed.  If  tbe  soil  be  not  firm, 
as  often  hajipens  on  the  sea-coast,  the  foundation  should  be  made  by 
driving  piles,  on  which  a  good  bed  of  concrete  should  bo  laid,  and  may 
be  made  still  more  solid  by  pieces  of  railroad  iron. 

First,  the  pintle-plate,  drilled  out  to  receive  the  pintle,  is  laid  on  the 
masonry,  and  bolted  down  to  cast-iron  plates  and  ribs  anchored  in  the 
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.masonry.    The  front  travcrso-circle  is  bolted  down  to  the  base  of  tl 
[pintle-jilate,  which  is  eiilartjcd  to  tlie  rear  for  this  purpose.    The  rear 
[  iravorse-circle,  composed  of  two  [larts,  is  bolted  down,  for  guns  of  large 
'caliber,  to  a  castiroa  rail  iiubediled  with  cement  iu  the  foundation. 
The  length  of  the  traverse-circles  is  generally  calculated  for  a  tield  of 
Are  of  -15°  on  each  side  of  the  central  line.    The  traverse-circles  for 
small  guns  are  screwed  down  to  chairs  inserted  in  holes  made  in  the 
masonry,  and  secured  there  by  means  of  melted  lead  poured  in.    The 
pintle-plate,  with  the  front  traverse-circle,  as  well  as  the  rear  traverse- 
circle,  may  be  laid  down  ou  temporary  wooden  platforms. 

The  windlass-chain  is  placeil  on  the  platform  iu  rear  of  the  rear 
traverse-circle.  Five  metal  plates  are  let  iu  the  masonry ;  the  two  \ 
extrerue  ones  have  rings  to  which  are  fastened  the  ends  of  the  chain, 
and  three  intermediate  ones  are  provided  with  eyebolts.  Tiiese  bolt."*  | 
are  so  ]>luced  that  they  will  keep  the  chain  in  its  nearly  circular  poi'i- 
tion  by  their  bent  Ueada  without  presenting  any  obstacle  to  the  wiud- 
luKs-whcels  which  travel  in  rear. 

IMPLEMENTS. 


The  following  implements  are  supplied  for  sea-coast  carriage.** :    Two 
WdddiMi  handspikes,  (ash,)  the  ends  shod  with  iron  and  made  to  lit  in  the 
holes  of  the  elevating-wheel,  in  the  rear  truck-wheels,  and  rear  traverse- 
wheels  ;    a  wrench  for  the  packing-box;   a  wrench  for  the  cock  and 
the  fllling-hole  screw  in  the  hydraulic  cylinder;   a  screw-wrench,  and  I 
a  shot  cart.    The  body  of  the  cart  is  a  piece  of  curvetl  sheet-iron,  on  I 
which  the  j)r(ijectile  lies.    It  is  held  in  i>lace  by  an  iron  strap  pas.singj 
over  it,  through  which  two  screws  pass  and  press  against  the  shot  I 
between  two  bands.    An  eyebolt  and  ring  is  provided  ou  the  top  ofl 
tliis  strap,  into  which  the  hook  of  the  craueropo  is  passed  to  hoist  thof 
shot.    Tlie  front  end  of  the  cart  has  a  flange,  with  two  hooks  to  hang] 
It  to  the  breech  of  the  gnu,  where  it  rests  and  serves  as  a  guide  iu] 
loading.    The  axle  and  two  bronze  wheels  are  placed  a  little  iu  trout 
the  center  of  gravity,  and  a  sheet  iron  prop  at  the  rear  end,  auti  als«; 
the  |iole,  which  can  be  taken  of}',  but  is  held  in  ])lace  whcu  iu  ase  by 
two  hooks  below  and  two  studs  above. 

To  load  the  cart,  the  jirojectile  is  tirst  placed  on  its  ba.se  and  the  cart] 
over  it ;  the  screws  lor  hoKling  the  projectile  are  turued  down ;  the  carl 
is  then  righted  and  the  pole  put  in  place. 

For  every  battery,  or  in  large  batteries  for  every  three  gtttjs,  ther 
ia  added  a  pair  of  windlasses  like  that  already  described  and  used  it 
running  the  top  carriage  buck,  and  a  funnel  with  a  graduated   Bcnial 
Inside  giving  its  contents  in  gallons.     Its  bottom  orifice  is  closed    by  a| 
ooeU,  and  is  used  in  tilling  the  cylinder  with  glycerine. 

An  extra  block  and  tackle  is  added  to  those  carriages  which  hare  no 
wIlidluHseH. 

PLACING  IN   POSITION  A^D  MANOEXJVRINO. 

The  carriages  having  been  all  mounted  and  proved  in  the  shops  byJ 
Hrlng  and  working  them,  it  is  only  required  lor  mounting  them  in  butterj 
thai  I  111!  (lorresponding  parts  should  be  seeureil  to  the  platlorm,  which 
Hhonid  be  level  and  firm.  The  pintle  plate  should  be  laid  down  so  that 
the  plnthi  nhull  be  exactly  vertical.  The  rear  traverse-circles  should  bt 
phuH'il  on  the  arc  of  a  circle  described  with  the  pintle  as  a  center,  ant 
N  mtan  radius  ol  15  feet,  for  all  siacoiisi:  caiiiages  from  <(  to  11  ii  ' 
uibber. 
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The  heads  of  the  screws  in  the  traverse-circles  should  be  well  sunk. 
The  liooks  for  the  windlass  ch.iin  should  be  turned  outwards  in  line 
with  the  radius,  and  placed  so  that  the  lower  windlass-wheels  may  pass 
I  inch  in  rear  of  them.  To  adjust  the  chain  iu  the  Iiooks  the  chassis  is 
placed  about  the  middle  of  the  platform,  one  end  of  th^  chain  is  made 
fast  to  an  end  rinpf  and  is  then  passed  over  the  leading  wheels  and 
dram,  drawn  tijjht,  and  the  other  end  is  fastened  to  the  corresponding 
end  Thiff,  Great  care  must  be  taken  that  the  links  do  not  get  in  the 
least  twisted. 

The  hydraulic  bnflfer  shonld  be  the  object  of  especial  attention, 
although  there  is  little  to  do  to  it  aft«r  it  has  been  secured  in  its  ]»lace 
in  the  shops.  First,  attention  should  be  paid  to  the  preservation  of  the 
glycerine  in  the  cylinder  at  its  proper  height,  which  can  be  discovered 
at  the  filling  hole.  If  the  glycerine  falls  below  the  prescribed  depth,  no 
matter  from  what  cause,  it  must  be  replenished.  For  this  purpose,  take 
out  tlio  flUing-hole  screw  and  insert  the  funnel  in  the  hole.  The  purest 
glycerine  is  always  to  be  preferred,  of  a  density  of  1.19,  which  neither 
evaporates  nor  freezes,  eveu  with  the  greatest  cold,  and  baa  no  action  on 
the  metals. 

In  ca8<»8  of  emergency  the  deficiency  may  be  made  up  with  pure  water 
without  altering  its  qualities  sensibly,  but  this  addition  of  water  should 
never  exceed  one-fourti)  of  the  whole.  In  filling  the  cylinder  the  pre- 
scribed quantity  umrked  in  figures  on  the  end  should  under  bo  circum- 
stances be  exceeded.  In  some  carriages  the  proper  height  of  tlie  glycer- 
ine is  marked  by  a  screw.  To  prevent  it  from  leaking,  it  is  absolutely 
necessary,  in  the  first  place,  to  keep  the  flUing-hole  screw  always  tight 
by  wnipiiing  it  with  a  hempen  thread,  with  white  lead  or  tallow  when 
inecessary ;  secondly,  to  tighten  the  hemp  jjacking  whenever  the  least 
leaking:  of  the  liquid  is  observed,  by  screwing  up  the  packing-gland; 
and,  thirdly,  to  keep  the  emptying-cock  alwnys  tight  and  well  closed. 
It  is  advisable  to  close  it  with  a  wooden  ping. 

Before  flnng,thecarriago,and  particularly  the  hydraulic  bufifer, should, 
as  far  as  possible,  be  minutely  inspected,  the  bolts,  nuts,  &c.,  which  may 
have  got  loose  tightened  up,  and  the  working  of  the  difleruut  parts 
tester]. 

During  the  firing,  the  working  of  the  carriage  shonld  not,  so  far  as 
circumstances  will  admit,  bo  lost  sight  of.  It  is  desirable,  for  example, 
that  the  recx)il  of  the  can iage,  provided  with  the  apparatus  for  bringing 
it  ba<;k  into  battery  automaticjtlly,  should  bo  so  regulated  that  the  rear 
wheels  should  be  about  an  inch  and  a  half  iu  front  of  the  end  of  the 
wodges  on  the  rails.  If  the  carriage  stop  farther  to  the  rear,  no  matter 
from  what  cause,  the  best  manner  of  remedying  it  is  to  put  grease  or  oil 
just  behind  the  fiont  wheels;  these  wheels,  moving  back  with  the  car- 
riage, spread  the  grease  over  the  whole  surface  of  the  rail.  K  the  check 
in  the  recoil  is  caused  by  the  wear  of  the  front  axle,  and  consequently 
the  wheels  do  not  bear  sufficiently  on  the  rails,  it  must  be  corrected  by 
turning  the  eccentric  axle-boxes  which  have  been  heretofore  described. 
The  to))  surface  of  the  rail  should  be  always  kept  clean  and  smooth,  and 
in  case  ridges  are  formed  they  should  be  removed  with  a  file.  Shonld 
the  chain  or  any  part  of  the  windlass  break,  the  chain  should  be  at  once 
removed,  and  the  carriage  be  traversed  by  handspikes  inserted  in  ihe 
holes  of  the  rear  traverse-wheels,  or  by  hitching  a  block  and  pulley  to 
the  rings  in  the  rear  end  of  the  chassis. 

Since  the  flanges  of  the  traverse-wheels  are  able  to  stand  the  recoil  of 
the  ch.Tssis,  and  also  to  give  it  the  necessary  motion  on  the  traverse- 
Lcircleh  tor  training  the  carriage,  the  gun  may  be  fired  for  some  time  in 
fc^j  of  necessity  without  any  pintle. 
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The  12-inch-gun  carriage. 

This  carriage  (see  Plato  XV)  is  similar  in  its  general  construction 
those  above  described.  It  admits  of  an  elevation  of  the  gnn  of  IT*^,  an 
a  depression  of  7°.  The  axis  of  the  trunnion-beds  is  93.7  inches  abova* 
the  platform.  The  elevating  apparatus  is  provided  with  a  wheel  on 
either  side  of  the  carriage,  having  radial  handles  with  which  to  operate 
it.  This  wheel  carries  a  pinion,  which  is  connected  by  an  intermediate 
wheel  to  that  which  works  the  circular  rack,  thus  gaining  power  to  raise, 
the  breech.  The  rails  have  a  depth  of  17.7  inches,  a  width  on  top  of  0^9 
inches,  and  an  inclination  of  i°. 

The  piston-head  of  the  hydraulic  cylinder  is  pierced  with  four  bolea 
.7C  inch  in  diameter ;  19^  gallons  is  the  maximum  quantity  of  glycerine 
that  should  be  put  in  the  cylinder.  The  weight  of  the  top  carriage  is 
12,450  pounds;  the  chassis,  33,842  pounds. 

T]i£  li-inohgun  carriage 


« 


(see  Plate  XVI)  diflers  from  the  12-inch  only  in  some  minor  details.    The 
axis  of  the  trunnion-beds  is  105  inches  above  the  platform.    The  carriage  I 
admits  of  the  gun  being  fired  over  a  para^Mst  of  78  inches  in  height,  with.] 
an  elevation  of  19°  and  a  depression  of  G°.    A  dial-train  is  attached  to  the 
circular  rack  of  the  elevating  a]>paratus,  and  shows  to  the  gunner  work-] 
ing  the  wheel  the  degree  of  elevation  given  to  the  gun.    The  hydraulic 
buflfer  has  two  cylinders  9  inches  interior  diameter,  in  place  of  a  single 
one.    They  are  placed  close  to  the  rail  on  each  side  of  the  chassis.     ThreeJ 
traverse-circles  and  three  sets  of  traverse-wheels  are  used  instead  of  twO(( 
A  graduated  arc  of  a  circle  is  traced  on  the  platform  in  rear  of  the 
chassis,  with  a  pointer  fastened  to  the  end  of  the  rail  to  give  directiou 
to  the  gun  when  the  object  fired  at  caunot  bo  seen  on  account  of  dark-| 
iies.u,  smoke,  or  fog.    Weight  of  the  top  carriage  and  chassis,  li,W\ 
pounds. 

The  Qervuin  naval  carriage.    (Plate  XVil.) 

Carriages  of  this  kind  have  been  recently  constructed  for  light  goM 
and  introduced  into  the  German  naval  service.'  They  belong  to  th< 
class  of  truck-carriages,  are  light,  easily  moved  into  battery,  takw  ui 
but  little  space,  and  are  provided  with  a  circular  friction  brake,  by  whtcb 
the  recoil  of  the  gun  may  be  controlled  at  pleasure.  A  G-incli  gun^ 
mounted  on  one  of  these  carriages,  was  fired  at  Krupp's  proof-gronnda 
at  the  time  we  were  visiting  there.  The  carriage  worked  well,  chockinj 
the  recoil  within  a  short  distance. 

As  the  principle  on  which  the  recoil  is  controlled  may  be  as  welt  as 
in  the  construction  of  some  of  the  carriages  for  the  land-servicf ,  it  may^l 
not  be  out  of  place  to  give  a  short  description  of  its  leading  peculiarities.! 

The  cheeks  are  made  of  thick  iron  plates,  each  cheek  of  a  single  piece,, 
re-iuforced  around  the  trunnion-holes  by  a  semicircular  i>late  of  iron  oo 
each  side  of  the  cheek-plate,  the  two  riveted  together  through  the  latter.' 
The  cheeks  are  joined  together  by  a  front  and  rear  bottom  transom  audj 
a  front  vertical  transom  of  thick  iron  plate. 

The  carriage  is  supported  on  two  front  and  one  rear  truck- wUeela,  th«! 
latter  being  on  an  eccentric  axle,  thrown  in  or  out  of  gear  by  u  bondi 
spike  projecting  to  the  rear.  When  the  rear  wheel  is  not  bearing,  fha 
rear  end  of  the  carriage  rests  on  wooden  bolsters,  made  fast  to  the  unde 
side  of  the  rear  bottom  transom.  When  the  carriage  is  in  battery,  two 
bolsters  under  the  front  ends  of  the  cheeks  rest  on  a  travex-se-circle 
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raised  slightly  above  the  level  of  the  platform.  The  shock  of  the  dis- 
'  "large  is  thereby  thrown  oa  these  bolsters,  and  nob  on  the  wheels  and 
ixle. 

Id  rear  of  the  front  trnck-wheels  there  are  two  shafts  running  across 
the  carriage,  and  liaving  journal-boxes  in  the  cheeks  ;  the  tirat  one  car- 
ries a  pinion  inside  of  the  right  choekplate  and  has  a  crank  on  each 
ad,  outside  of  the  cheeks;  the  other  carries  a  windlass,  with  a  cog- 
rhefl  on  one  end  and  an  iron  drnni  on  tlie  other,  just  inside  of  the 
"cheeks.  Tlio  teeth  of  the  wheel  engage  in  those  of  the  pinion.  The 
drum  is  enveloped  by  a  handbrake,  which  can  be  tightened  by  means 
of  a  screw,  or  within  narrow  limits  by  a  lever  placed  on  the  outside  of 
the  left  cheek,  and  held  in  any  desired  position  by  a  pin  through  the 
lever  and  chcek-plat«, 

A  strong  ropo  is  made  fast  at  its  middle  to  the  aide  of  the  vessel,  or 
the  parapet  in  front  of  the  gun,  and  the  two  ends  are  wound  around  the 
windlass  and  made  fast  to  it.  A  certain  pressure  is  applied  to  the  brake 
by  means  of  the  screw  and  lever  for  that  purpose.  When  the  gun  is 
flred,  the  recoil  of  the  carriage  is  overcome  by  the  rope,  the  friction  be- 
tween the  brake  and  the  drum  offering  a  certain  resistance  to  the  turn- 
ing of  the  windlass  and  the  unwinding  of  the  rope.  Carriages  of  this 
pattern  are  made  in  Dantzic,  for  the  Prussian  navy,  by  ilr.  Wagenknecht, 
who  also  designed  it. 


Turret  carriage.    (Plate  XVII.) 


B  Owing  to  the  confined  limits  within  which  guns  mnst  be  worked  in 
turrets  generally,  it  is  necessary  that  carriages  intended  to  be  used  in 
tbem  should  fnltill  two  essential  conditions:  1st,  of  checking  the  recoil 
n  the  gun  within  a  very  short  space,  so  that  the  chassis  need  not  be 
png;  and,  2d,  of  allowing  the  gun  to  be  iircd  through  a  wide  field  of 
Bre  with  a  very  small  embrasure  or  port-hole.  To  satisfy  this  last  con- 
dition it  is  necessary  that  means  should  be  provided  to  raise  and  lower 
the  gun  quickly,  making  it  turn  around  an  axis  in  the  embrasure;  to 
till  the  first  condition  different  means  have  been  used. 

The  caiTiage  adopted  for  use  in  turrets  is  the  invention  of  Mr.  TVag- 
enkuecht,  a  manufacturer  of  Dantzic,  and  is  known  as  the  Minimal- 
schaeteu  Laffete ;  that  is,  the  minimum  embrasure  carriage.    The  chase 
of  the  gun  rests  on  a  strong  swing-bed,  b,  of  forged  iron,  which  has  a 
joint  at  the  head  c,  and  a  strong  bolt  fixed  in  the  solo  of  the  embrasure. 
When  the  gun  is  raised  or  lowered  the  trunnions  slide  on  the  swing-bed, 
which  turns  around  the  point  c.    The  cheeks  /  of  the  carriage  of  cast 
iron  project  out  at  top,  and  rest  on  the  head  of  the  piston  h  of  the  hy- 
draulic press  g.    Below  they  are  fastened  to  arms  e,  which  are  hinged 
a  lower  arm,  d,  made  fast  to  the  body  of  the  press.    The  pipes  t  t  com- 
nnicate  from  the  steam-engine  to  the  press,  which  is  operated  by  a 
mp  not  shown  in  the  drawing  in  order  not  to  complicate  it  too  much, 
at  the  gun  may  be  manceuvered  without  being  obliged  to  make  use  of 
e  steam-engine,  the  carriage  has  a  second  apparatus  for  raising  the 
n,-couiposed  of  a  steel  screw,  Ic,  which  is  turned  by  means  of  a  ratchet 
and  lever,  i.    The  cheeks  of  the  carriage  carrying  the  gnn  can  be  raised 
or  lowered  either  by  the  hydraulic  press  or  the  screws  k. 

The  top  carriage  is  mounted  on  two  truck-wheels  ni,  which  have  their 
lea  in  the  lower  arm  il,  and  roll  on  the  chassis-rails  «,  inclined  upwarti 
to  the  rear.    The  cheeks  and  arms  are  connected  together  by  bolts  and 
e  axles  just  mentioned. 
The  apparatus  for  checking  the  recoil  is  arranged  symmetrically  on 
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tlic  riRbt  attd  left  of  tbo  piece.  A  strong  8t€€l  screw,  o,  with  a  sq 
tliifiut  Hiul  loop  pi^tcli,  passes  tbrougb  a  female  screw,  p,  which  form!) 
II  jmrt  of  the  ciioek  of  the  carriage.  The  front  end  of  the  screw  o  is 
liTiiiiiirtUMl  bv  li  cyHndrical  shaft  which  carries  the  friction-brake.  It 
la  r  I  of  the  frustum  of  an  iron  coue,  g, fitting  into  a  conical  drnm, 

r,  n  >".  tlif  pi-riiihory  of  which  is  eucompiissed  by  a  friction- 

luti  h  is  pressed  against  it.     (See  Fig.  2.)     Thefrastum 

y  »-.  >1  to  the  end  of  the  screw.    The  drum  r  can  turn  on 

ibo  MicottK  hollow  cylinder  ^  through  which  the  cylindrical  part  of  the 
HCivw  |>;i2«8e4t,  and  is  bolted  to  the  swing-bed  b.  To  o)ake  the  adherence 
tU'  the  Iriotioii  cones  more  perfect,  wedges  of  lignum  vitce  are  placed 
b«»tw«>«<n  their  Kurfaces.  The  friction-band  s  of  steel  does  not  make  an 
ootliv  eiriMe,  but  one  end  is  fastened  to  the  swing-bed,  and  the  other  to 
a  uiv'tnllio  ouuiH>ctiou  joining  the  two  friction-bands  together.  (See  Fig. 
X)  A  iicn«\T,  r,  tightens  the  bands  more  or  less,  and  thus  regulates  the 
ivlv'tiuu  lu-Mk«>. 

Ill  Uilu);,  the  Ivrake  operates  in  the  following  manner:  The  gnn  recoil-s, 
k:  with  it  the  whole  hoisting  arrangement    In  the  first  in- 
low  movt^a  slightly  to  the  rear,  which  causes  the  two  Wc- 
J^<  lit  prvNS  11  rmly  against  each  other;  but  this  motion  to  the 

H^>  i'ihI  almost  immediately  by  the  cylinder  /,  which  is  bolt«d  to 

Oil  '  d  I).    The  screw  pulled  to  the  rear  by  the  recoil  of  the  gun 

I'tiii  ;orow  0  and  the  frustum  q  to  turn  and  communicate  its  mo- 

(UMi  lu  iltn  drum  r;  but  this  is  checked  by  the  action  of  the  friction- 
imiid,  wUMi  must  be  regulated  according  to  circumstances. 

'I'iio  iiiuu  uud  carriage  are  brought  to  a  stat«  of  rest  when  the  work  of 
(III-  I"  "  <M  thus  pnHiuced  and  that  of  the  ascent  of  the  gnn  and  car- 
till  -  liu'liued  cliH-isis  rail  n  are  equal  to  one-half  the  li\-ing  force 

«i|  \ii.<  ii'inil.    The  piece  then  ruus  back  into  battery  of  itself ;  but  as 
IhlM  iholl*Mi  to  the  tVoiit  may  under  certain  eircnmstanccs  cause  riolent 
I   1  I   'c  Nimihir  to  tliat  just  described,  but  pro|K>rtiooately 
liod  to  tUo  screw  just  in  the  rear  of  the  cyliiuler  t.     Tha 
(it«*li"tt « (iii»>«  iir»>  placed  in  a  contrary  direction  to  those  tirs;  md. 

,\   liulb'l',  «,  iiniiiposcd  of  several  strong  disks  of  India  .  md 

rii»li'iii>d  (o  the  leai'  end  of  the  st^rew  o,  serves  to  stop  the  gun,  bn-akiiig 
(lie  xhtiek  (intdually  in  case  the  trictiou  of  the  brake  has  not  been  well 

IH'UUlltUxl, 

TIm  i.xn.tiMl  Id.UVMneh  gnn  weighs  48,500  ponnds,  and  the  tarret-oar-' 
I  III  I  '  I  MMtiids.     A  snatch-Wock  for  facilitating  the  insertion  of  tic 

|i(,,i  1  .'Inn  .'<•  in  the  gun  is  fastened  to  the  breech.     The  wei^t 

III'  1 1  .'i  ]>outids,  and  of  the  charge  15Li  poaads.  j 

I  Ml  II  iiiiii'i   iM  iiiiiied  with  two  gnus,  placed  alongside  and  ejcactly 

laiallel  to  eaoli  other.    They  are  plactni  in  iwsidou  in  the  turret  by 

iiiiii  il  over  the  sides  before  the  roof  is  put  on,  which  is  remova- 

blt  lie.    Tlic  uiachines  used  to  put  Uicm  in  plac«;  are  moved  by 

(he  kU  <iitt  laiHliie.  , 

Till*  |Mti  I  lioleN  lira  circular  at  the  middle  of  tlie  wall<i,  and  open  oQ^' 
M  Hid  III  «\  i>ry  dlreution.  Both  on  the  inside  mod  oouide  tii«f  are  dli|^ 
llenl  In  Nliape.  .        I 

li'iM'  piiliillng  till'  K'""'*  the  entire  tnm^t  is  moved  by  mcAosof  a  stenm- 
iHiiiliiK-  Oil  ll»«  roof  a  front  and  rear  si^jht  an?  sii  adjiistt-d  as  to  .ti-t«!r- 
liillMtii  IliiKol  night  exactly  parallel  to  the  .  ,jg 

« I-   i"  It"  idof  between  the  two  iiints  .i".  -ly^ 

(III  the  target  by  mak.  to 

)i ,;mm.(  (o  turn  the  turret  as  .......  .- 

'lint  liiuvatiou  is  given  by  means  of  the  <  apikaratas  already 
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scribed ;  bat  as  the  rolling  of  the  ship  does  not  permit  the  ase  of  the 
apirit-level,  a  graduated  scale  of  degrees  is  provided  at  the  side  of  the 
gun.  Before  firing,  it  is  evidently  necessary  to  wait  for  the  precise  mo- 
ment when  the  platform  of  the  pieces  is  horizontal ;  this  instant  is  indi- 
cated to  the  gauner  by  the  passage  of  a  plumb-bob  over  a  certain  mark. 
Pointing  the  gun  from  the  top  of  the  roof  is  attended  with  certain 
ifQculties,  ao  it  has  been  proposed  to  bore  a  small  hole  through  the 
alls  of  the  turret  between  the  two  guns,  thus  forming  a  kind  of  obser- 
ation-tube  with  micrometer  linos  in  it,  and  determining  a  Hue  of  sight 
parallel  to  the  axis  of  the  guns.  The  operation  of  pointing  will  be  in 
this  way  more  accurate  and  less  dangerous. 

Guns  as  large  as  10.23  inches  have  been  mounted  ou  this  kind  of  car- 
riage, and  the  trials  to  which  they  have  been  subjected  have  given 
favorable  results. 

rrusaian  gun-lift.    (Plates  XIX,  XX.) 

The  gun-lift  adopted  for  service  in  the  Prussian  army  consists  of  two 
slescoi)ic  hydraulic  jacks,  each  mounted  on  a  solid  base,  aud  carrying 
Suspended  from  the  heads  of  the  two  upper  jacks  a  wrought-iron  cross- 
beam, with  a  double  hook  depending  Iron)  the  middle  for  attaching  the 
»ad.  The  lower  jivcks  are  8iJ  inches  in  diameter,  and  the  upper  ones 
iuches,  each  having  a  lift  of  3^  feet.  They  are  operated  by  means  of 
urauk  on  an  axle,  which  rests  in  two  1>earings  on  the  lower  jack.  A 
liy- wheel  with  a  handle  is  attached  to  each  end  of  the  axle ;  they  are 
used  to  transport  the  jack  from  place  to  place. 
The  cross-beam  is  built  np  of  two  rolled  plates  placed  vertically, 
trengthened  by  angle-irons,  and  joined  together  by  a  top  plate  riveted 
them.  A  cast-iron  block  is  bolted  between  the  plates  at  the  mi4idte 
"of  their  length,  and  a  link  passes  arouud  it  and  carries  the  double  hook. 
_liength  of  crossbeam,  10  feet;  weight,  ],430  pounds.  Capacity  of  the 
"ft,  02,000  iiounds,  raised  7  feet. 

To  set  up  the  lift. — Great  care  must  be  taken  to  prepare  the  founda- 
|ou8  for  the  jacks  to  set  on,  so  that  they  shall  not  yield  unequally  wheu 
le  weight  is  brought  upon  them,  and  cause  the  jacks  to  upset.  If  the 
ground  be  soft,  the  foundations  may  be  made  of  timbers  bolted  together 
aid  reciting  on  piles.  The  jacks  are  placed  on  the  bases  at  the  proper 
jlistance  apart,  (depending  upon  the  length  of  the  crossbeam,  which  is 
sually  10  feet.)  The  cross-beam  is  brought  into  position  l)y  24  men, 
lie  ends  at  the  foot  of  the  jacks.  A  chain  is  passed  through  the  stirrup 
»f  the  upper  jiick,  and  is  made  fast  to  the  end  of  the  cross-beam,  which 
is  raised  by  pumping  the  jack,  and  is  rested  on  a  trestle  prepared  for 
the  purpose.  The  jack  is  now  lowered,  the  end  of  the  beam  is  secured 
in  tlie  stirrup,  and  the  trestle  removed.  The  same  operation  is  performed 
with  the  other  eud,  thus  bringing  the  cross-beam  iuto  a  horizontal  poai- 
tiou,  and  the  liciids  of  both  jacks  down. 

^  The  crossbeam  is  suspended  more  quickly  and  safely  by  using  two 
Kestles;  raise  b«th  ends  of  the  cross  beam  at  the  same  time,  rest  it  on 
Bie  trestles,  lower  the  heads  of  the  jacks,  and  suspend  the  crossbeam  ia 
■le  stirrups,  then  raise  it  slightly  and  remove  the  trestles. 
W  To  mount  tlie  gun. — The  cross-beam  is  placed  across  the  gun,  a  block 
■r  wood  of  proper  shape  being  first  interposed  to  protect  the  gun  from 
Kjury.  The  first  jack  is  placed  5  feet  from  the  axis  of  the  gun,  and  the 
Kid  of  the  cross-beam  is  inserted  in  the  stirrup.  The  second  jack  is  set 
■p  in  a  corresponding  jiosition  on  the  other  side  of  the  gun  ;  a  chain  is 
KiBsed  through  the  stirrup  and  made  fast  to  the  end  of  the  cross-beam 


488 


EEPORT  OF  THE  CHIEF  OF  ORDNANCE. 


which  is  raised  by  pumping  the  jack ;  a  trestle  is  placed  under  the  cross-i 
beam  when  it  is  brought  to  a  horizontal  position,  the  head  of  the  jack] 
is  lowered,  and  the  stirrup  is  placed  over  the  end  of  the  cross-beam.! 
The  slings  are  passed  around  the  gun  and  hooked  to  the  double  hook.] 
By  pumping  up  the  jacks  the  weight  is  raised. 

When  the  gun-lift  cannot  bo  set  up  over  the  weight  to  be  raised,  it  may 
be  set  up  on  planks,  either  in  front  or  rear,  aud  then  moved  into  tbe-1 
required  position  by  means  of  rollers.    The  lift  is  taken  down  iu  the  iu-] 
verse  manner  of  setting  it  up. 

To  trawport  the  lift. — Twenty-four  men  carry  the  cross-beam  by  twoj 
long  handspikes  run  through  holes  in  the  beam  for  that  purpose,  au« 
place  it  on  a  truck  or  cart.  The  fly-wheels  are  used  as  truck-wheels  foi 
transporting  the  jacks.  The  keys  which  fasten  them  to  the  axles  ar^ 
removed,  also  the  handles.  The  heads  of  the  jacks  are  secured  by  ropes 
and  the  bolts  of  the  axle  bearings  tightened.  The  jack  is  brought  down 
into  a  nearly  horizontal  position,  and  tite  stirrup  is  placed  over  tb4 
piutlehook  of  a  field-limber  and  secured  by  a  rope. 

Krupp't  gunlift.    (Plate  XXI.) 

It  consists  of  two  quadrangular  pyramidal  pillars  23  feet  high,  made 
of  angle-iron  riveted  together  and  strongly  braced,  as  shown  iu  Plate ' 
XXI,  resting  each  on  a  solid  base  of  cast  irou.    The  pillars  arecouuecte 
at  top  by  a  cross-beam  19i  feet  long,  made  of  two  principal  trussed 
beams  strongly  secured  by  cross  ties,  and  carrying  at  the  middle 
double  pulley,  and  at  about  4  feet  distant,  on  either  side,  a  single  pul^ 
ley.    A  long  chain  is  secured  at  its  ends  to  the  windlasses,  g,  passing' 
over  the  pulleys  and  around  the  triple  block,  which  is  provided  with  a 
double  hook  to  receive  the  ends  of  the  sling-chains.    The  alphabetical  j 
order  of  the  letters  indicates  the  manner  iu  which  the  wheels  and  pin- 
ions actuate  each  other.    The  chain  thus  makes  a  half  turn  on  each  sio- 
gle  pulley,  one  turn  on  the  double  pulley,  g,  and  one  and  a  half  tarns 
on  the  triple  block,  as  shown  in  the  drawing,  the  ends  of  the  chain  be- 
ing double  between  the  pulley  and  block.     It  is  easy  to  see  how  a  lim- 
ited number  of  men,  operating  on  the  cranks  of  the  windlasses  on  both 
sides,  are  able  to  raise  as  heavy  a  weight  as  a  12  or  14  inch  gun. 

ENGLISH. 


These  carriages  are  made  principally  at  the  Royal  Carriage  DepJ*' 
ment,  Woolwich,  but  some  are  built  from  time  to  time  by  contract,  ' 
outside  parties.    Several  different  kinds  of  carriages  are  constructed 
meet  the  varied  wants  of  service  in  forts  erected  at  so  widely  rera<^'? 
periods  of  time,  but  the  differences  are  rather  in  details  than  iu  prit»' 
pie,  and  a  geueral  description  covering  the  w  hole,  witL  a  brief  notice 
some  of  the  principal  variations,  will  suffice  to  give  a  clear  idea  of  th« 
main  characteristics. 

Top  carriage.  • 

The  top  carriage  is  composed  of  two  cheeks  connected  together  by 
vertical  aud  a  bottom  transonj,  the  attachment  of  the  latter  beioi 
8trengthene<l  by  two  knee-stays.  Each  cheek  is  made  of  a  wroB 
iron  frame  from  3^  to  4  inches  thick,  forged  to  the  required  shape,! 
planed  on  both  sides.  The  platen  from  .375  inch  to  .75  inch  thick,  aniF 
corresponding  in  general  form  to  the  frame,  project  beyond,  both  in' 
in  front  aud  rear,  thus  forming  recesses  for  the  truck-wheeU,  aud  an 
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riveted  to  tbe  frame,  an  inside  brace  being  inserted  between  the  plates 
wbere  the  vertical  transom  comes  against  tbeui.  The  top  and  bottom 
siufaces  of  the  cheeks  are  planed,  the  top  being  horizontal  and  the 
ends  vertical  when  the  carriage  is  on  its  chassis. 

A  metal  trannion-bed  is  made  fast  in  each  trunnion-hole  by  counter- 
sunk screws,  and  cap-squares  are  held  in  place  by  two  feather-keys, 
which  are  attache*!  to  the  cheeks  by  short  chains. 

The  bottom  transom  is  a  plate  from  .875  to  1  inch  thick,  is  secured  to 
the  bottom  of  the  cheeks  by  screws  with  countersunk  heads,  and  is 
planed  where  it  comes  in  contact  wiih  the  cheeks  and  rails,  that  it  may 
have  even  bearing-surfaces. 

Guides  of  angle-iron  are  riveted  to  the  lower  side,  to  keep  the  car- 
riage straight  on  the  chassis. 

The  vertical  transom  is  a  plate  of  .625  inch  thickness,  riveted  along 
the  lower  edge  and  sides  to  an  angle-iron  frame,  which  is  bolted  to  the 
cheeks  and  bottom  transom.  Tiie  upper  edge  is  cut  out  in  a  curve,  to 
allow  the  gun  to  turn  on  its  trunnions  freely  without  striking  it. 

The  knee-stays  are  riveted  tt*  the  bottom  transom,  near  its  rear  edge, 
and  are  bolted  to  the  cheeks,  one  to  each  cheek. 

The  truck-wheels  are  between  the  plates  of  the  cheek.  The  front 
wheels  have  axles  from  2  to  2^  inches  in  diameter,  and  rest  in  gun-metal 
bearings  secured  to  the  cheek  by  two  screws,  which  act  as  feathers  in 
slots  in  the  head  of  the  axle,  and  prevent  it  from  turning  round  in  its 
bearing.  The  axle  is  put  in  from  the  outer  side,  and  keyed  in  place. 
The  axles  of  the  rear  wheels  are  eccentric,  and  are  secured  in  the  cheeks 
by  what  are  called  drop-plates.  By  talking  out  the  rear  bolt  of  the  drop- 
plate,  and  turning  it  upward  around  the  front  bolt  as  a  pivot,  the  axle 
is  freed.  The  axles  are  joined  by  a  "  connecting  bar,^  in  which  are  two 
holes  to  take  the  end  of  an  iron  hand.spike,  so  that  the  bar  may  be 
turned  and  both  truck-wheels  may  be  thrown  in  or  out  of  go.ir  at  the 
same  time.  The  inner  end  of  each  axle  is  matle  hexagonal,  to  receive 
a  handspike  socket  in  case  the  connecting  bar  should  be  damaged.  To 
prevent  the  rear  wheels  from  coming  into  play  when  the  carriage  re- 
coils, a  stop  is  riveted  on  the  inside  of  each  cheek. 

The  elevating  apparatus  ( Plate  XXII)  consistsof  two  wrought-iron  cir- 
cular racks  pivoted  to  the  gun  and  passing  between  the  two  plates  of 
each  cheek.  The  teeth  are  cut  on  the  rear  and  con  vex  edge,  and  work 
in  the  teeth  of  a  pinion  fixed  to  a  spindle  fastened  in  the  cheek.  On 
the  concave  edge  a  groove  is  cut,  in  which  a  friction-roller  runs  and 
keeps  it  engaged  in  the  teeth  of  the  pinion,  and  also  prevents  it  from 
moving  sideways.  The  axles  of  the  pinion  and  friction-roller  pass 
through  gun-metal  bearings  in  the  cheek;  that  of  the  latter  is  secured 
bj'  a  nut,  and  the  former  has  upon  it  a  capstan-bead  and  clamp-screw 
for  holding  the  gun  in  any  desired  position.  The  cajjstan-head  has 
"lOles  in  the  periphery  for  tbe  end  of  an  iron  lever  by  which  it  is  turned. 

y  turning  this  head  the  gun  is  elevated  or  depressed,  for  the  head 
has  feathers  which  enter  slots  in  the  spindle,  so  that  any  motion  to  the 
head  is  communicated  to  the  spindle,  and  by  tbe  spindle  to  the  pinion 
and  rack.  The  clamp-screw  binds  the  pinion,  and  prevents  it  from 
moving. 

The  thread  of  tbe  spindle  in  the  right  cheek  is  left-handed,  so  that  tbe 
gun  is  held  clamped  by  turning  the  clamping  lever  to  the  rear.  For  the 
10-inch  and  larger  carriages,  and  for  the  9-inch  of  future  construction, 
the  gearing  of  tbe  elevating  apparatus  is  somewhat  different.  Tbe 
pinion  which  engages  tbe  teeth  of  tbe  rack  is  driven  by  a  worm  and 
wheel,  with  one  or  two  intermediate  pinions.    The  worm  and  wheel  are 
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placed  on  the  inside  of  the  cheek  and  held  in  place  by  two  joarnal- 
and  cape  bolted  to  the  side  of  the  cheek.  To  the  rear  journal-box  a 
hinged  clutch  is  screwed  by  a  steel  pin,  and  kept  in  place  by  a  swivel- 
key.  To  throw  the  worm  out  of  gear  with  the  worm-wheel,  open  the 
chitch,  turn  the  worm-shaft  and  draw  it  to  the  rear  until  the  collar  on  it 
is  in  rear  of  the  clutch ;  replace  the  clutch  and  the  .shaft  is  held  with 
the  worm  out  of  gear.  On  carriages  of  the  most  recent  manufacture 
the  worm-shaft  is  inclined  upward  to  the  rear.  The  hand-wheel  for 
turning  this  shaft  is  in  all  carriages  just  in  rear  of  the  end  of  the  cheek. 
A  front  and  rear  eye-bolt  for  tackle  is  bolted  to  each  cheek  and  a 
1  in  tier- block  of  elm  is  bolted  to  the  front  transom.  A  loop  for  the  prim- 
ing-wire is  attached  to  the  right  cheek. 

T/iC  hydraulic  htiffer.    (Plate  XXII.) 

The  recoil  of  the  gun  is  controlled  in  alt  carriages  for  the  land  servji 
by  the  hydraulic  buffer.    It  consists  of  a  wrought-iron  lap-welded  cylin 
der,  with  cast-iron  cover-cap  and  flange,  and  wrought  iron  piston-hea< 
and  rod,  a  packing  gland  and  emptying-cock  of  brass.    The  cylinder  ii 
77.375  inches  long  in  the  clear,  and  8.07  inches  in  diameter,  and  boidsl 
12  gallons  5  pints.    The  cap  closes  the  rear  end,  being  screwed  oo^' 
The  flange  is  screwed  on  the  front  end,  and  the  cover  is  bolted  to  the 
flange.    Both  the  flange  and  cover  are  flat  on  top,  to  allow  the  top  car- 
riage to  pass  over  them  without  striking.    To  secure  perfectly  tight  joint 
a  mineral  composition  is  spread  over  the  screw-threads  of  the  cylitider 
before  the  caj)  and  flange  are  put  on,  and  the  same,  mixed  with  chopped 
hemp,  is  laid  between  the  flange  and  cover  before  they  are  bolted  together. 
Thojiacking  used  to  make  a  tight  joint  around  the  piston-rod  consis 
of  a  piece  of  tow  about  1.25  inches  in  circumference  and  3  feet  7  inche» 
long,  greased  with  tallow,  and  wound  round  the  rod  and  pushed  into  the 
recess  in  the  cover.    It  is  held  in  place  by  the  packing  gland,  which  is 
made  to  squeeze  the  packing  by  being  screwed  into  the  cover  uutil  the 
rod  can  be  just  moved  by  the  strength  of  one  man.    A  zinc  pan  is  sua- 
l)euded  from  the  front  end  of  the  cylinder  to  catch  any  oil  th;vt  may  drip 
trom  the  gland  in  firing. 

A  fliling-ho'e  is  bored  and  tapped  in  the  upper  surface  of  the  cylin 
der  near  the  rear  end,  and  is  closed  by  a  wrought-iron  screw-plug,  which, 
is  secured  to  the  chassis  by  a  short  chain.     Au  emptying-cock  of  brass 
is  provided  in  the  lower  part  of  the  cover.    The  piston-head,  8.01  inches 
in  diaiaet«r,  has  four  holes  drilled  in  it,  each  1.25  inches  diameter,  for 
the  7inch  gun  ;  .9  inch  for  the  i),  11,  and  12  inch,  and  .8  for  the  iOincbj.) 
and  .7  for  the  12-inch  of  25  ton.s.    The  piston-rod  screws  into  the  hetul,  ani 
is  prevented  from  turning  by  a  screw.    The  coUar-uat  .screws  on  to  tb' 
rod  a  few  inches  from  the  end,  and  the  connecting  nut  ou  the  oxtremi 
end.    The  cross-head  is  held  between  the  tno  nuts,  with  a  play  of  aboi 
one-tenth  of  an  inch,  and  the  hole  in  the  cross-head  for  the  piston-rod 
made  oval,  to  allow  of  the  toj)  carriage  being  thrown  on  its  truck- wheeli 
without  bending  the  piston-rod.    The  cylinder  is  .secured  to  the  chassii 
by  means  of  iron  bauds  which  pass  over  the  cylinder,  and  are  bolt© 
<lown  to  the  rear  bottom  ])late  at  tiie  rear  end,  and  at  the  front  end  to  A 
bearing-plat*  which  is  bolted  to  the  diagonal  braces. 

The  rear  bottom  plate  and  the  lower  flange  of  the  rear  tran 
hollowed  out  to  form  a  bod  for  the  end  of  the  cylinder.     The  tn,  ■'- 

of  the  rear  transi>m  is  cut  away  from  the  cap  of  the  cylinder.  The  c>t 
inder,  before  being  bolted  down  on  the  cha.ssis,  is  brought  to  beat 
squarely  against  the  rear  transom,  with  the  flat  edges  of  the  flange  and 


I 


< 


REPORT  OF  THE  CHIEF  OP  ORDKANCB. 


491 


cap  liorizoijtal.  Pieces  of  leather  packiug  are  placed  between  the  cyl- 
inder nnd  tlie  iron  bands  which  secure  it  to  the  cha8.<«is,  and  they  are 
bolted  down.  It  is  jiroposed  to  insert  a  small  screw  through  the  front, 
bored  a  short  distance  into  the  cylinder,  to  i»reveut  it  from  turning  in 
the  bands.  Itangoou  oil  is  preferred  for  ftUiug  the  cylinder  for  nse,  and 
twelve  gallons  is  the  proper  quantity  to  put  in.  The  depth  of  the  oil  at 
the  tilliiig-hole  is  4.62o  inches,  the  gun  being  in  battery. 

The  recoil  of  the  top  carriage  at  the  discharge  of  the  gun  is  checked 
by  the  resistance  offered  to  the  motion  of  the  piston  (the  piston-rod  be- 
ing made  fast  to  the  top  carriage)  by  the  oil  in  the  cylinder.  The  holes 
iu  the  piston-bead  allow  the  oil  to  escape  through  them  ;  therefore  this 
resistance  to  motion  will  be  proiwrlioued  inversely  to  the  size  of  the 
holes  and  the  quantity  of  air  in  the  cylinder  to  bo  compressed. 

EThe  carriage  for  the  7-inch  gun,  under  the  conditions  above  named, 
ferith  a  battep'-cbarge  has  a  recoil  of  about  5j  feet,  a  little  loss  than  the 
Ktreme  limit  of  the  chassis.  It  is  not  generally  neces.sary  to  rednce 
tbe  quantity  of  oil  for  the  service-charge,  but  if  there  should  not  be  suf- 
■cient  room  to  allow  of  the  gun  being  conveniently  loaded  a  little  oil  is 
permitted  to  run  out  until  the  ])roper  recoil  is  reached. 
r  Tbe  air  in  the  cylinder,  being  compressible,  acts  as  a  cushion  to  the 
shock  of  the  discharge  of  the  gun,  and  reduues  its  violence.  The  proper 
quantity  of  oil  to  be  used,  with  the  depth  at  the  tilling-bole,  is  plainly 
marked  on  each  cylinder. 
I  The  citaasis. 

The  chasses  vary  in  height  according  to  the  nse  for  which  they  are 
intended,  whether  in  casemates  or  open  batteries.    The  former  have  an 
imaginary  pivot  in  front,  the  chassis  being  prevented  from  recoiling  and 
guided  in  its  motion  by  the  traverse-wheels,  which  have  in  their  periph- 
erj'  a  deep  groove  for  the  traverse-circle  to  tit  into.    The  chasses  for  open 
batteries  are  divided  into  three  classes :  the  lirst  has  the  pintle  in  front, 
^ud,  like  the  casemate,  it  is  imaginary;  the  second,  the  pintle  is  in  tbe 
guter,  and  the  third  has  the  pintle  iu  rear  of  the  center.    The  height 
of  the  chassis  at  the  front  end  is  32.5  inches,  and  others  37  inches, 
'hen  increased  height  is  to  be  given,  it  is  done  by  putting  iu  a  knee- 
ta y  bolster,  as  seen  iu  Plate  XX  V. 
For  the  7  and  9  inch  gun  the  chassis-rails  are  rolled  each  in  one  beam 
iuchcs  deep  and  5^  in  width  of  tiauge,  bent  roaud  in  front,  and  planed 
the  upi>er  and  lower  surfaces  and  sides  of  the  flanges.     The  front 
ransom  is  a  plate  1  inch  thick,  riveted  along  the  sides  and  top  to  a 
line  of  angle-iron.    It  is  let  slightly  into  the  rails.    A  top  plate  is  riv- 
_|ti-d  t/O  the  front  end  of  the  chassis,  and  hiis  an  oldoug  hole  iu  its  length 
to  give  access  to  nuts  below  it. 

The  rear  transom  is  a  7-inch  beam,  tbe  flanges  being  4  inches.  It  is 
fai<ti'ned  to  the  rails  by  »  knee-plate  bolted  to  it  and  the  web  of  the  rail. 
The  traverse-forks  are  of  wrought  iron,  with  a  dauge  or  kuee  to  strengthen 
it  to  resist  the  thrust  of  the  recoil. 

The  front  forks  are  secured  to  a  truck  plate  1  inch  thick,  bolted  to  the 
chassis- rails.  The  rear  forks  are  riveted  to  a  couiiecting-plate,  which 
is  fastened  to  the  truck-plate,  and  these  are  bolted  to  the  rails,  wrought- 
iron  bolsters  being  used  to  give  the  slope  of  4^.  A  front  bottom  jdate, 
.87.3  inch  thick,  joins  the  rails  nenr  their  middle,  and  a  rear  bottom  plate 
is  bolted  to  the  under  side  of  the  rear  ends  of  the  rails  and  the  rear 
transom. 

A  diagonal  brace  of  1-incli  plate,  with  a  center  piece  and  four  arms 
like  the  letter  X,  is  bolted  to  the  niider  side  of  the  chassis,  and  its 
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The  bent  ends  of  the  rails 

by  a  coiinecting-plat«  which  is  bolted 


where  they  ^ 


center  to  the  front  bottom  plate, 
come  together  in  front  are  joined 
to  the  web  of  the  two  rails. 

The  traverse- wheels  are  of  wrought  iron,  with  brass  bashings.  They  I 
are  cylindrical,  with  a  deep  groove  turned  in  the  face  to  fit  over  the 
triivorse-circle.  The  rear  traverse-wheels  have  only  one  tlange,  that  on 
the  front  side.  The  journals  of  the  traverse-wheels  are  steel,  and  are! 
secured  by  a  nut  on  the  inner  side.  India-rubber  barters  and  counter-! 
hurters  are  provided.  Eye-bolts  for  tackle  are  bolted  on  each  rail,  one! 
in  front  and  one  in  rear;  and  a  fifth  is  placed  in  the  middle  of  the  rear! 
edge  of  the  bottom  plate,  for  use  in  transporting  the  chassis.  Axle  treej 
bands  to  receive  an  axle  for  transporting  the  chassis  are  riveted  to  thaj 
front  bottom  plate. 

The  9inch  chassis  is  provided  with  gear  for  (Plate  23)  traversing  anil 
running  the  gun  from  battery,  the  same  Jirrangement  serving  for  either] 
pui-poso  by  disconnecting  by  a  shipper  the  parts  not  required.  The  gearj 
is  worked  by  crank-handles  on  either  side  of  the  rear  end  of  the  chassis. 

A  brass  bevel  wheel  is  screwed  fast  to  each  of  the  rear  traverse- wheels.  I 
An  inclined  shaft,  with  a  capstau  and  spur-wheel  on  the  rear  and  a  bevel  ] 
wheel  on  the  front  end,  extends  from  the  rear  end  of  the  chassis  down 
to  two  horizontal  shafts  running  across  the  chassis  just  in  rear  of  the] 
traverse-wheels.  These  two  shafts  have  a  bevel  wheel  on  each  end ;  onftj 
engager  with  this  inclined  shaft,  and  the  otUer  with  the  brass  wheell 
attached  to  the  traverse-wheels.  Motion  is  given  to  the  inclined  shaft] 
by  means  of  two  crank-handles  on  a  shaft  running  across  the  rear  eudj 
of  the  chassis  with  a  bevel  pinion  on  it,  and  is  communicated  by  thai 
horizontal  shafts  to  the  traverse- wheels. 

The  inclined  shaft  can  be  thrown  out  of  gear  with  the  sbafta  comma- 
nicatiug  with  the  traverse-wheels.  If  then  the  fall  be  made  fast  to  the 
top  carriage,  and  passed  around  the  capstan,  the  top  carriage  may  be  ran 
back  from  battery  by  turning  the  crank-handles. 

In  center-pintle  carriages,  in  which  the  front  and  rear  traverse-wheels 
are  of  the  same  size,  the  chassis  is  tniversed  by  commnnicating  motion 
to  one  front  and  one  rear  wheel.  This  is  done  by  means  of  a  long  shaft 
running  under  the  left  side  of  the  chassis,  and  having  pinions  on  it  to 
engage  in  the  wheels  made  fast  to  the  traverse- wheels.  Motion  is  givea 
to  this  long  shaft  by  means  of  a  short  inclined  shaft,  as  already  described. 

In  chasses  having  the  pintle  nearer  the  rear  end,  the  front  wheels, 
being  the  larger,  are  chosen  as  those  to  which  motion  is  to  be  commu- 
nicated. This  is  done  by  a  long  shaft  running  under  the  chassis.  It  is 
driven,  as  already  mentioned,  except  in  this  case  the  cross-shalt  is  placed 
under  the  chassis-rails,  instead  of  in  rear  of  the  rear  transom. 

The  rails  of  the  10-inch  chassis  (Plate  XXIV)  are  built  beams,  fish-beV 
lied  in  shape,  in  order  to  get  the  reqnired  strength  with  the  least  aniount 
of  material.  Two  plates  J  inch  thick,  cut  to  the  required  shape,  are 
riveted  to  two  T-pieces  65  inches  wide.  The  webs  come  together  at  their 
front  ends,  bat  have  an  inner  brace  between  them  at  the  re«r  edd* 
The  upi>er  T  is  straight;  the  under  one  is  bent  to  corres,  " 
plates.  The  depth  at  the  front  is  6i  inches.  Hi  at  the  rear,  a 
in  the  middle.  The  10-inch  chassis,  increased  In  height,  (Plate  XXV,,  \i 
the  same,  except  wroughtiron  knee-bolsters  are  put  in  to  give  the  re- 
quired height  The  rails  of  the  H-inch  chassis  (Plate  XXIV)  have  • 
depth  of  18  inches  in  the  middle,  and  a  width  of  OJ  inches. 

The  35-ton  gnn-carriage  difters  from  the  prece<ling  in  some  of  the  de- 
tails. The  cheek-plates  are  about  .75  inch  thick.  The  cheeks  are  joined 
together  by  a  bottom  transom  of  boiler-plate  extending  the  entire  leagta 
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of  the  carriage,  and  two  vertical  transoms,  each  strangtheiied  by  angle- 
iron  riveted  to  it  around  the  sides  and  bottom.  Ttie  elevating  apparatus 
is  worked  by  a  wheel  outside  of  the  cheeks. 

The  truck-wheels  of  the  top  ciuriage  are  thrown  in  gear  by  means  of 
a  hydraulic  jack,  which  acts  on  a  crank  on  the  eccentric  axle. 

The  front  transom  of  the  chiissis  is  made  fish-bellied,  with  the  view  of 
getting  as  much  room  as  possiltle  in  rear  of  it  for  the  piston,  and  the 
barters,  live  in  number,  made  of  India  rubber,  are  made  fast  to  it.  The 
counter-barters  are  plae^id  on  the  inside  of  the  rail.  The  piston  is  placed 
as  far  to  the  front  ivs  possible.  Tlie  cylinder  for  the  hydraulic  buffer  is 
a  wrought-iron  lap-welded  |-inch  tube,  about  .31  inch  thick  when  bored 
out.    The  holes  in  the  piston-head  are  .G  inch  in  diameter.    The  recoil 

suaily  varie.o  less  than  2  inches  in  length,  and  only  i  inches  when  the 

ktreme  charges  are  used. 

Thirty-Jive-ton  hydraulic  carriage.    (Plates  XXVII,  XXVIII.) 

This  carriage  was  constructed  at  Woolwich,  under  the  direction  of 
Colonel  Field,  commanding  the  carriage  department. 

The  hydraulic  apparatus  with  whicii  it  is  provided  is  used  to  check 
the  recoil  in  firing,  run  the  gun  into  battery  or  from  battery,  and  also 

traverse  the  carriage  to  the  right  or  left. 

These  different  oi)eratious  are  i)erformed  by  means  of  two  hydraulic 
rlinders,  O  and  D,  and  the  double-action  pump  F  in  the  reservoir  £, 
which  contains  a  mixture  of  alcohol  and  water.  The  pump  F,  worked 
by  means  of  the  brake  G,  drives  the  li<|uid  into  the  distributing-chest 
U,  which  sends  it  throagh  the  tubes  I  K  L  either  to  the  front  end  of  the 
pylinder  O  or  to  one  or  other  end  of  the  cylinder  D.  The  desired  posi- 
_iou  of  the  valve  is  given  by  means  of  the  lever  M  attached  to  the  right 
side  of  the  chassis. 

The  cylinder  D  has  a  piston,  the  rod  of  which  is  fastened  to  the  chain 
I  c,  which  engages  the  wheel  B.  This  wheel  is  mounted  on  the  same 
jkxle  as  the  pinion  that  drives  the  bevel  wheels  A  inteudetl  to  give  mo- 
ion  to  the  rear  traverse-wheels.  Fig.  2  shows  how  the  motion  of  the 
biston  in  either  direction  carries  the  chain  c  with  it,  thus  causing  the 
pinion  to  turn,  and  by  its  means  the  traverse-wheels. 

To  traverse  the  carriage  to  the  right  or  left  it  is  sufficient  to  turn 
the  distributing-valve  so  as  to  send  the  liquid  on  one  or  the  other  face 
of  the  piston,  and  then  to  work  the  pump  by  means  of  the  brake  G. 
The  chain  moves  on  the  wheel  li  with  a  velocity  four  times  greater  than 
lat  of  the  piston  ;  a  slight  motion,  tiierefore,  of  the  latter  is  sufficient  to 
raverse  the  chassis  through  a  considerable  arc. 

A  piston  is  also  fitted  to  the  cylinder  D,  which  is  used  to  check  the 
recoil  in  firing,  and  to  run  the  gun  into  battery.  The  piston  has  a 
leather  packing  on  either  face,  and  the  front  end  of  the  rod  P  is  fastened 
to  the  carriage.  The  front  end  of  the  cylinder  is  placed  in  communica- 
tion with  the  distributing-chest  by  the  pipe  I,  and  the  rear  end  by  the 
pasiiage  R  with  a  second  reservoir,  Q.  The  passage  Rcan  be  contracted 
more  or  less  by  a  conical  valve  S,  which  is  regulated  by  means  of  the  reg- 
ulator I,  fig.  3.  To  use  the  apparatus  as  a  hydraulic  buffer,  close  the  com- 
munication of  the  front  part  of  the  cylinder  O  with  the  pump  F  throagh 
i6  distributing-valve  IJ,  and  regulate  tiie  position  of  the  valve  S  so  as 

reduce  the  section  of  the  orifice  for  the  stream  according  as  circum- 
Sitances  may  require.  When  the  gun  is  tireil,  the  carriage  as  it  recoils 
forces  the  piston  in,  and  drives  the  liquid  into  the  reservoir  Q  through 
the  opening  around  the  conical  valve;  the  recoil  is  checked  |as  in  the 
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ordinftry  hydraulic  buffer,  by  the  resistance  that  the  liquiil  meets  with  I 
in  passing  through  the  narrow  oriOce.  The  entire  distance  throiiffh  I 
which  the  valve  may  be  moved  is  one  inch,  and  tlie  piart  of  the  valve- 1 
stem  that  projects  is  graduated  into  tenths  of  an  inch.  In  tiring  witbl 
maximum  charges  the  valve-stem  is  turned  in  up  to  the  division  o£l 
eight-tenths.  I 

To  run  the  gun  from  battery  without  firing,  it  is  suftieient  to  open  the! 
commuuication  of  the  pipe  I  with  the  pump  F,  and  to  work  the  latter.l 
The  pressure  of  the  licjuid  on  the  front  fa<!e  of  the  piston  force*  it  intol 
the  cylinder  O  and  draws  the  carriage,  being  attached  to  the  rod  P,  baclcj 
with  it.  The  liquid  which  is  in  resr  of  the  piston  escapes  as  beforeJ 
but  without  meeting  any  resistance  in  its  passage  around  the  couiciill 
valve  on  account  of  the  slowness  of  the  motion.  ■ 

To  run  the  pun  into  iiuttery,  the  front  of  the  cylinder  O  and  the  tiilMH 
T  are  placed  in  communication  with  tiie  discharge-pipe  by  means  of  tb^ 
distributing-valve  II.  The  carriage  then  runs  into  battery  of  itself  b« 
reason  of  the  inclination  of  the  rails  of  the  chassis.  Its  velocity  i^ 
checked  by  the  resistance  that  tlie  liquid  meets  within  passing throngla 
the  tube  T.  If  it  be  wished  that  the  gun  shall  run  into  battery  mora 
quickly,  a  special  tubec  is  jirovided,  of  larger  cross-section,  which  allowJ 
the  water  to  pass  more  quickly;  it  will  be  sufficient  to  open  the  valvs 
by  means  of  the  handle  i;,  (Figs.  2  and  5,)  to  reduce  the  time  of  lunninfl 
in  to  a  few  seconds.  By  turning  this  handle  the  motion  of  the  carriagJ 
may  be  regulated  at  pleasure,  and  it  may  be  even  stopped  at  any  i>oiufl 
on  the  chassis  by  closing  the  valve  altojjether.  I 

The  distributing-chest  and  its  various  comiectious  are  shown  in  Fig.  49 
N  is  the  discharge  pipe  which  conducts  the  litpiid  to  the  reservoir.  Thfl 
ordinary  position  of  the  valves  is  that  represented  in  the  drawing,  tb4 
apparatus  being  arranged  for  running  the  gun  from  battery.  The  liquid 
forced  by  the  jiumps  jiasses  into  the  tube  T,  while  K  and  L  commoua 
cate  with  the  discharge-pipe.  If  the  valve  be  moved  farther  to  thfl 
right,  L  remains  in  connection  with  the  discharge-i)ipe  N".  T  is  closed 
while  one  of  the  orifices  of  admission  comes  opposite  the  outlet  K.  Ifl 
on  the  contrary,  it  is  pushed  to  the  left,  I  and  K  communicate  with  th^ 
discharge-pipe,  and  L  with  the  other  opening.  These  two  extreuje  posil 
tions  of  the  valve  correspond  with  the  traversing  of  the  chassis  in  on4 
or  other  direction,  and  the  last  also  to  nuiuing  the  gun  into  battery  aut<M 
matically.  I 

A  direction-plate  is  attached  to  the  chassis  on  the  right  side,  ijivinJ 
the  positions  of  the  lever  M  corresponding  to  those  of  the  valve  uM 
traversing  the  gnu  to  the  left,  from  battery,  gun  to  the  right  aiiifl 
into  battery.  A  similar  plate,  d,  with  the  words  "closed"  and  ''into  ban 
tery,"  show  the  position  that  should  be  given  to  the  bundle  b  so  at*  tfl 
regulate  the  running  of  the  gun  into  battery.  ■ 

One  man  at  the  valve-lever  and  two  men  at  the  pomps  are  snfficii^ttl 
to  execute  all  of  the  manoeuvers,  though  it  is  preferable  to  have  foul 
men  at  the  pumps.  The  time  required  to  traverse  the  gnn  through  um 
arc  of  54°  is  two  minutes,  and  the  same  for  running  the  gnn  from  buH 
tery  O.J  feet.  i 

The  loading  apparatus  is  decidedly  novel,  (Fig.  1.)     It  is  civ  I^ 

CBsentially  of  a  chain  with  the  links  constructed  like  the  joint  >  .  ^_. 
peutei-'s  rule,  so  that  it  can  turn  only  in  one  direction,  while  it  isHaf^^l 
as  a  solid  rod  in  every  other.  The  links  of  this  chain  are  made  a^^H 
lo-ws:  The  angles  of  the  links  on  top  are  square,  while  those  undtr^ 
ueath  are  ronuded  ;  two  a4ljoiuing  links  thus  abut  against  each  otiieij 
\rheu  an  etTort  is  made  to  bend  the  chain  oatward,  while  it  can  be  reaUitn 
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bent  in  the  opposite  direction.  It  is  guided  in  its  motion  by  a  kind  of 
tube  X,  inclosed  between  two  sheet-iron  plates,  \V.  The  spur-wheel 
and  pinion  V  and  U  supply  the  means  of  raising  the  tube  X  out  of  its 
bed,  and  raising  the  chain  up  to  the  bore  of  tlie  gun.  The  tube  X  is 
held  at  a  convenient  height  by  the  pawl  Y.  A  niuimer  or  sponge  is 
fitted  to  the  front  end  of  the  chain  according  as  it  is  wished  to  load  or 
sponge  the  piece,  and  by  working  the  crank-handles  the  chain  is  forced 
down  the  bore  as  if  it  were  a  rigid  stall'.  The  trials  with  this  arrange- 
ment have  given  satisfactory  results. 

A  still  more  original  mode  of  loading,  based  on  the  nse  of  a  pnen- 
matic  apparatus,  has  been  applied  to  a  33-ton  gun  in  the  experimental 
casemate  battery  at  Woolwich.  This  arrangement,  which  has  the  ad- 
vantage of  requiring  only  very  little  room,  is  represented  in  Fig.  1. 

The  cylinder  A  is  of  the  same  caliber  and  has  the  same  grooves  as 
the  bore  of  the  gun,  and  in  it  the  projectile  is  placed.  It  is  titled  to 
the  mouth  of  the  bore  so  that  the  joint  shall  be  hermetically  closed.  X 
piston,  D,  forming  the  rammer,  tits  accurately  in  the  cylinder  A.  It  has 
a  hole,  E,  in  its  axis,  oontinued  by  several  small  channels,  e,  which  com- 
xuonicate  through  the  windage  over  the  shot  with  the  space  in  rear  of 
it.  A  Hexible  tube,  F,  is  fitted  to  the  central  passage  E,  and  is  con- 
nected with  the  air-jmmp  G.  This  tube  hasu  metallic  wire  helix  within 
it  to  prevent  it  Irom  collapsing  by  the  pressure  of  the  air  without  when 
the  air  is  exhausted  from  within  it.  The  operation  of  loading  is  cou- 
Incted  as  follows:  The  projectile  bi'iiig  placed  iu  the  cylinder  A,  it  is 
iised  by  the  pulley  H  to  the  height  of  the  muzzle  of  the  gun,  to  which 
It  is  firmly  sei;ured.  The  rammer  D  is  introduced  in  the  cjliu<ler,  and 
tlie  pump  G  is  operated.  The  fiir  in  rear  of  the  projectile  being  rare- 
fied, the  pressure  of  the  outsiile  air  forces  the  rammer  down  the  bore 
until  it  conies  in  contact  with  the  cartridge.  To  withdraw  the  piston,  it 
"Is  sufficient  to  let  the  air  into  the  tube  F. 

The  difficulty  of  keeping  such  delicate  apparatus  in  perfect  condition 
so  as  to  make  a  close  joint  at  the  mouth  of  the  bore  seems  a  serious 
^obstacle  to  carrying  out  practically  this  mode  of  loading. 

Muzzle-pivoting. 

The  verticjil  field  of  fire  of  guns  monnted  in  casemates  is  so  nmch 
restricted  by  the  embrasure  that  the  want  has  long  been  felt  of  a  car- 
riage which  will  allow  the  gun  to  be  used  at  high  angles  of  elevation, 
and  also  at  a  depression,  without  a  great  enlargement  of  the  embra- 
sure.    With  the  view  of  solving  this  problem,  a  new  carriage  for  case- 
mates has  been  constructed  recently,  by  which  the  gnu  can  tie  fired 
through  an  embrasure  of  the  usual  dimensions  at  15°  elevation  and  7"^ 
depression.    The  principle  adopted  iu  its  construction  is  to  vary  the 
■leight  of  the  trunnion-beds  instead  of  always  preserving  them  in  the 
fcijiie  fixed  positions  aa  in  the  ordinary  carriages.    To  eflect  this,  each 
HfijBk  of  the  carriage  is  cut  with  a  wide  vertical  slot,  in  which  plays  up 
mR  down  a  ractangular  block  of  iron  bored  with  a  hole  to  receive  the 
trnuniou  of  the  gnn.     Dnder  this  block  is  placed  a  strong  screw  to  sup- 
port the  weight  of  the  gnn.    By  means  of  a  hydraulic  jack  place<t  nnder 
each  trunnion-block  the  gun  is  raised  or  lowered  to  any  desired  heighr, 
^nd  the  motion  is  at  once  followed  up  by  the  two  screws,  to  which  the 
fceight  of  the  gun  is  at  once  transferrcil.    Two  minutes  are  required  to 
ftaise  the  gun  from  the  lowest  to  the  highest  position.    In  order  to  ob- 
Kaiu  the  greatest  eh-vation,  it  is  of  course  necessary  to  lower  the  trua- 
nion-blocivs  t«  the  bottom  of  the  slot,  and  for  the  greatest  depression 
to  raise  ihem  to  their  bigbest  position. 
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Moncricff's  depresHhig  garrison-carriage. 

This  carriage  as  now  constructed  is  represented  iu  Plate  XXIX. 
has  been  made  to  monnt  guns  of  0.3  inch,  7-iiicli,  and  9-inch  calit 
the  latter  being  as  large  as  it  is  thought  practicable  to  work  on  thi^ 
kind  of  carriage.    The  cheeks  are  made  like  those  of  the  heavy  i 
riages,  of  two  J-iuch  plates  riveted  together,  with  wrou^ht-iron  frame 
3J  inches  wide  between  them.    The  cheeks  are  connected  by  two 
soms  of  plate-iron. 

The  elevator  is  made  in  the  same  way  as  the  cheeks.  The  cbassia 
rails  are  of  girder-iron,  lOJ  feel  long,  OJ  inches  wide  on  the  flange,  and 
12  inches  deep  for  the  9-inch  gun.    Six  traverse-wheels  are  used. 

Tbe  carriage  has  been  tested  at  Shoeburyness  by  repeated  firings 
some  of  which  with  the  G.Sinch  and  9-inch  gun  we  witnessed.    Th^ 
smaller  gun  comesdowntx)  the  loading  position  after  firing  moresmt 
and  with  less  shock  than  the  larger  gun,  the  charge  for  which  wi 
pounds  of  pow<ler  and  a  i)rojeetile  weighing  250  pounds. 

The  6.3-inch  gun  is  designed  to  fire  over  a  parapet  9  feet  4  inches  bigl 
and  the  9-iuch;gun  over  one  12^  feet  high. 

Vavasseur^a  gvu-carnage.     (Plate  XXX.) 

This  carriage,  which  was  exhibited  at  the  exposition  in  Vienna, 
unlike  all  others  that  have  preceded  it  in  several  important  particularsj 
and  though  designed  and  constructed  particularly  for  use  on  board  i 
ships,  deserves  to  be  here  noticed  for  the  originality  displayed  in  it 
conception  and  the  ingeuuity  with  wbich  the  details  have  been  carrie 
out. 

The  top  carriage. 

The  cheeks  are  made  in  the  usaal  way,  each  of  two  cheek-plates 
riveted  together,  with  an  iron  frame  between  them,  and  held  together 
by  the  transoms,  as  seen  in  the  drawings. 

A  casting,  N,  is  made  fast  to  tbe  front  bottom  transom,  and  strikes 
against  the  rollers  O  on  the  chassi.s,  when  the  top  carriage  recoils. 

There  are  four  truck-wheels,  two  in  front  and  two  iu  rear.  The  axle 
I  on  which  the  rear  wheels  turn  is  an  ecceutric  one,  and  has  a  handspike- 
socket,  M,  fitted  on  each  end.  By  placing  a  handspike  in  either  of  these 
sockets,  and  bringing  it  down  into  the  position  shown  in  the  dotted 
lines  o,  the  rear  end  of  the  carriage  is  raised,  the  weight  is  thrown  on 
the  four  wheels,  and  the  gun  can  be  readily  run  forward  or  back  on  lli« 
chassis. 

The  shafts  b  and  e  have  their  journal-boxes  in  the  cheeks,  and  forn>  * 
part  of  the  machinery  for  running  tbe  gun  into  and  from  battery,  f*" 
the  former  shaft  two  spur-wheels,  a  a,  are  mounted,  the  teeth  of  whicl' 
engage  in  the  oval  holes  R  R  iu  two  plates  riveted  to  the  inner  side  Oj 
the  cha-ssis-rails.  These  wheels  have  cast  on  their  inner  side  a  secon'i 
wheel  of  less  diameter,  the  teeth  of  which  engage  in  those  of  the  pinion 
d  on  the  shaft  e;  this  shaft  has  eccentric  bearings,  and  has  mounted  "D 
it,  outside  of  the  cheeks,  spur-wheels  g  g,  which  engage  in  the  piuiou  ^ 
mounted  on  a  short  axle,  the  end  of  which  is  made  square  to  receive  tbe 
crank-handle  i. 

The  handspike-socket  is  connected  at  its  upper  end  by  a  bar,  p^  ^ 
tbe  arm  q  on  the  eccentric  journals  of  the  shaft  e,  so  that  by  bringing 
down  the  handspike  into  the  position  o,  by  wbich  operation  the  top' 
carriage  is  thrown  on  the  truck-wheels,  the  eccentrics  //  are  by  tho 
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ime  raovement  tamed  snfllciently  to  enable  tUfi  pinion  d  to  engage  with 
teeth  of  the  wheel  c  cast  on  the  side  of  the  spnr-wheel  a.  Now,  by 
tmnirif;  the  tTaiik-handies  ♦  »,  the  toi>  carriage  is  moved  up,  or  down, 
the  cliassisrails.  Tlie  motion  of  thro\vin{j  the  truck-wheela  out  of  gear 
withdraws  the  pinions  rf  (/  from  engaging  iu  the  wheels  e  e,  so  that  when 
the  top  carriage  recoils  the  wheels  a  a  turn,  but  do  not  coniniuuicate 
their  motion  to  the  sliaft  e. 

The  apjiaratus  for  giving  the  elevation  to  the  gun  consists  oftwo 
ktraight  steel  racks  attached  at  top  to  tlie  gun  by  means  of  pins  passing 
through  pieces,  which  slide  in  Vs  on  the  heads  of  the  racks,  thus  allow- 
ing for  the  motion  of  the  pins,  which  describe  arcs  of  circles  around  the 
trunnions.  The  body  of  the  rack  is  turned  a  cylinder,  and  slides  np 
and  down  in  sockets  formed  in  the  cheekii  of  the  carriage.  The  teeth 
are  on  the  rear  surface,  and  engnge  with  those  of  the  pinion  «,  which  is 
tnrnetl  by  means  of  a  lever  jdaced  in  the  holes  1 1.  To  clamp  the  rack  in 
any  desired  position,  there  are  through-bolls  V,  with  nuts,  provided  with 
handles  w,  by  the  turning  of  which  through  an  arc  of  l'20O  the  cheek- 
l)lates  X  X  are  i)ressed  together  sufficiently  to  pinch  tlie  body  of  the  rack 
and  hold  it  firmly  in  any  required  position  as  long  as  may  be  desired. 

The  guide-hooks  «/  z  are  fjistened  to  the  outside  of  the  cheeks,  front 
and  rear,  an<l  j)ass  under  a  projecting  edge  of  the  caj)  piece  forming  the 
top  of  the  rail,  there  being  just  sutlicient  play  allowed  to  permit  the 
carriage  to  rise  when  thrown  on  the  truck-wheels. 


Tlie  chassis. 


EThe  rails  are  formeil  of  boiler-plates  riveted  at  top  and  bottom  to  cap 
ieces  disposed  as  seiMi  in  the  drawing  of  the  rear-end  view,  and  held 
jgether  with  the  usual  transoms. 
The  angle-pieces  Q  are  rivettH^l  to  the  inside  of  the  rails  near  the  top ; 
tbey  have  oval  holes,  11,  punched  in  them  at  regular  intervals  throughout 
their  length. 
The  trough  L  is  attached  by  means  of  trunnions  to  the  front  transom, 
■  the  rear  end  rests  on  the  rear  transom  M.     It  has  bearings  at  each 
J       lor  the  screw  H.    Angle-pieces,  K,  are  riveted  to  the  sides  near  the 
p  to  serve  as  guides  i'or  the  nut  K. 

The  traverse-wheel  forks  are  secured  to  the  outer  side  of  the  rails, 
ereby  giving  greater  stability  to  the  chassis. 

The  chassis  has  an  inclination  of  1J°.  It  rests  always  on  the  front 
iieels,  but  the  rear  wheels  are  on  ecetmtric  axles,  and  are  thrown  in 
ar  only  when  the  chassis  is  to  be  traversed.  When  not  iu  gear,  the 
ops  *  rest  on  the  traverse-inrele. 

In  onler  to  throw  both  wheels  in  gear  at  the  same  time,  the  shaft  "V 

tending  across  the  chassis  is  provided  with  a  bevel  segment,  X^  and 

handsj>iko  socket  on  eiich  end,  V.    The  eccentric  axles  have  attached 

their  heads  each  a  bevel  segment,  X',  which  engages  with  the  bevel 

gments  just  mentioned.     By  phicing  a  handspike  in  the  socket  Y'  near 

o  middle  of  the  shaft,  or  iu  either  of  the  sockets  Y'  on  the  bevel  seg- 

lents  on  the  end  of  this  shaft,  and  turning  it  through  an  angle  of  (HP, 

e  eccentric  axles  are  both  turned  at  the  same  time,  and  the  end  of  the 

cha-ssis  is  raised  and  made  to  rest  on  the  rear  traverse- wheels  iusteail  of 

the  prop  s. 

The  arrangement  for  checking  the  recoil  of  the  gun  is  peculiar  to  this 

<■  irrii^rje.     It  consists  of  a  steel  screw,  H,  square  in  cross  sections,  .JO 

•s  pitch,  extending  nearly  the  entire  length  of  the  chassis.    The  front 

if  the  screw  has  securely  fastened  to  it  a  short  conic  frustum,  11^ 

'  32  OBD 
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having  gan-metal  bearing-surfaces  sunk  into  its  periphery.    This  frus- 
tum of  a  cone  works  iu  a  wrought-iron  drum,  whicb  is  bored  out  to  lit| 
the  cone,  similar  to  a  friction  clutch. 

The  drum  is  surrounded  by  a  metal  brake-strap,  J,  which  is  provided  I 
with  a  tightening  screw,  J',  a  pointer,  and  a  scale  graduated  into  tea] 
parts,  and  numbered. 

A  cast-iron  nut,  K,  20  inches  long,  fits  the  screw.  At  each  end  of  the  ' 
nnt  glands  are  provided,  packed  with  felt  to  prevent  the  oil  used  for  lu- 
bricating the  screw  from  running  out.  In  the  middle  of  the  nut  tliu 
thread  is  cut  away,  forming  a  recess  capable  of  holding  about  a  pint  of 
oil. 

When  the  screw  gets  rusty,  as  it  will  in  standing  exposed  to  the 
weather,  it  is  only  necessary  to  run  the  carriage  along  the  length  of  tba 
chassis  before  firing,  when  the  felt-packing  will  wipe  the  screw,  and  tl»« 
oil  in  this  recess  will  Inbricate  it  perfectly.  On  the  top  of  the  nut  tw«I 
rollers  are  placed,  against  which  the  casting  N  presses  when  the  gun  rtj 
coils.  The  nut  is  not  in  any  way  fastened  to  the  carriage,  iu  order  to 
avoid  the  liability  to  bend  the  screw  by  any  vertical  movement  of  the-j 
top  carriage  caused  by  the  springing  of  the  chassis-rails.  This  move 
ment  would  have  no  effect  on  the  nut  or  screw,  but  only  cause  the  rollers! 
o  to  turn  round.  It  is  for  this  same  reason  that  the  screw  is  nut  fast-j 
eoed  to  the  chassis  rails,  but  to  the  trough  L  supported  at  its  ends. 

The  action  of  the  cotnpretsor. 

The  tightening  screw  J'  ia  turned  through  a  given  angle;  the  exac 
degree  can  only  be  determined  by  experiment.  AVhen  the  gun  recoil8,the 
top  carriage  presses  against  the  nut  K.  and  this  brings  the  surface  of  the 
conic  frustum  H'  iu  close  contact  with  the  inner  surface  of  the  drum  I 
As  the  nut  K  cannot  move  to  the  rear  without  turning  the  screw  U,  tliii 
last  is  forced  to  revolve  on  its  axis,  and  with  it  the  drum  I.  Tb( 
pressure  with  which  the  brake-strap  is  pressed  down  on  the  drum  hi 
tightening  the  screw  J' determines  the  friction  between  the  drum  and 
brake-strap,  and  consequently  the  recoil  of  the  gun.  After  one  or  two 
shots  fired,  the  exact  amount  of  pressure  will  be  determined,  and  wbeu 
once  adjusted  for  a  given  charge  of  powder  and  shot  the  compressor 
requires  no  further  attention,  but  is  self-acting,  and  always  acts  when- 
ever the  carriage  recoils  a  half  inch,  no  matter  on  what  part  of  tlit) 
chassis  it  may  chance  to  be. 

The  act  of  running  the  gun  into  battery  releases  the  drum  from  tlio 
conic  frustum,  and  the  screw  turns  freely. 

If,  in  drilling,  or  for  any  reason,  it  be  desired  to  run  the  gun  from  bat' 
tery,  it  is  necessary  to  prevent  the  conic  frustum  from  coming  in  coDtai"^ 
with  the  drum,  and  thus  leave  the  screw  free  to  turn.     To  do  this 
lever  Q  is  fixed  to  the  rear  of  the  screw  S,  which  bears  against  tl»* 
shoulder  S'  on  the  large  screw  H.     By  giving  a  half  turn  to  the  lever 
the  screw  8  presses  against  the  shoulder  S',  and  prevents  the  lar 
screw  11  from  moving  to  the  rear;  the  surfaces  of  the  drum  and  cou 
frustum  cannot  come  in  contact ;  and  so  long  as  this  is  the  case  t 
screw  H  is  free  to  turn,  and  the  carriage  can  be  ron  from  battery  " 
turning  the  crank-handle  I. 

In  order  to  stop  the  carriage  at  any  point  of  the  chassis,  or  control 
motion  at  any  time,  as  may  be  frequently  necessary  in  running  the 
into  battery  in  a  sea-way,  a  small  brake,  T,  is  fixed  on  the  rear  eml 
the  screw,  and  worked  by  a  handsi)ike  placed  iu  the  socket  V.     By  th 
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arrangement  the  carriage  may  be  stopped  instantly  at  any  point  of  the 
cliaasia,  and  held  there. 

From  what  has  been  here  said,  it  will  be  seen  that  the  compressor  is 
readily  adjusted  to  meet  the  varyinjar  wants  of  service  under  dift'erent 
circumstiiuces,  and  when  once  arranged  is  perfectly  automatic,  and 
requires  no  further  attention  till  some  change  is  made  in  the  conditions 
of  its  use ;  that  the  gun  is  run  into  battery  without  having  to  touch  the 
compressor  to  throw  it  out  of  action,  but  if  for  drill  or  other  purpose 
this  latter  be  desired,  it  is  readily  eflected  by  the  half  turn  of  the 
lever  Q. 

From  the  experiments  made  both  in  England  and  France  to  test  this 
carriage,  it  seems  to  have  worked  in  the  most  satisfactory  manner,  being 
both  simple  and  easy  in  its  management,  the  guu  being  at  all  times 
^entirely  under  the  easy  control  of  the  gunner. 

Moiwriepd  i)4nch  hydro-pneumatic  ship-carriage.    (Plate  XXXI,) 

Tliis  is  a  depression  carriage  in  which  the  force  of  the  recoil  is  utilized 
to  compress  a  certain  volume  of  air  contained  within  a  close  vessel,  aud 
is  afterward  employed  to  raise  the  gun  from  under  cover  to  the  llring 
position. 

The  gun  is  8npporto<l  on  two  strong  lever  supports.  One  end  of  each 
embraces  the  trunnion  of  the  gun,  aud  the  oi  lior  is  keyed  to  a  heavy 
shaft  which  turns  in  journals  near  the  foundation-plate.  This  shaft  has 
two  strong  cr.iiiks  whicb  operate  pistons  fitted  to  the  two  cylinders 
CO.  A  third  lever  support  is  hinged  at  one  end  to  the  breech  of  the 
fan,  and  the  other  to  a  support  attachetl  to  the  elevating-apparatus. 
The  cylinders  cg  communicate  by  means  of  strong  pipes  with  the  air- 
ressels  bbb,  and  the  valve  d  is  arranged  to  permit  the  water  to  pass 
from  ctob,  but  does  not  allow  it  to  return.  A  suflBcient  quantity  of 
rater  is  used  to  assure  the  valves  being  always  immersed  in  it.  The 
in  the  vessels  bbb  i»  compressed  by  means  of  the  air-pump  until  it 
under  sufficient  pressure  to  raise  the  gun  from  the  loading  to  the 
firing  position.  When  the  gun  is  fired,  the  recoil  forces  the  pistons  ia 
the  cylinders  cc,  aud  compresses  the  air  in  the  vessels  bbb,  which  hold 
it  in  store  until  required  to  raise  the  gun  for  the  next  fire.  By  turning 
le  valve  which  allows  the  water  to  flow  back  from  the  vessels  bbb  to 
)e  cylinders,  the  water  at  once  presses  against  the  piston-heads,  and 
Torcing  them  back  raises  the  gun  to  the  tiring  position. 

The  carriage  is  the  same  in  principle  as  the  hydro-pneumatic  siege- 
I  <le8cribed  further  on,  and  to  which  reference  is  made  for  further 

t  ion. 

it  is  understood  that  the  Dntch  ship  Hydra  was  provided  with  car- 
riages constructed  ou  this  principle,  with  certain  modifications  made  in 
them. 

RtJSSIA. 


The  supplies  of  he^vy  carriages,  both  for  the  land  and  sea  services, 
have  been  obtained  from  private  contractors,  principally  English  com- 
panies establishe<l  iu  Kussia.  More  receutly  some  carriages  have  been 
<.'instructed  at  the  shops  of  Aboukoff. 

The  only  ones  that  came  under  our  notice  were  those  mounted  iu  the 
Brta  at  Cronstiidt,  but  as  it  was  requested  of  us  not  to  make  public 
nytliing  that  we  should  see  during  our  visit  to  this  stronghold,  all 
ioa  ol  the  iiuasiau  heavy  caixiagcs  must  be  omitted. 
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nUXGB. 

"PBtmimaxm  mm  obtained  to  visit  the  ^vato  waAAapm  of 
CtaHMoMe  ft  Cie^  Vraboois  de  St.  Beaia,  wliae  there  w 
CBted  for  the  Fienidi  govenumt  smne  heavy  alup«aRia8a»«l 

eiHtv 


pettam,  the  iMgeat  beinglbr*  10.75jaeh  gnu.    Wemne 
that  this  aaara  aradd  of  eaniage  was  naed  for  Kons  moutedn 
eaaat  ftartiAeatMaa,  aad  thos  fwr  Booe  othen  had  been  pravaded 

Tcpeaniage. 

The  top  eamage  is  aade  in  tiie  nmal  irajr,  witii  tvo  piatas  i 
ina  aen  than  »  half  inch  in  thickness,  riveted  together  wittialUok 
ina  ftsaw  between  them.  The  trannien-bedsin  thetopaf  thaelMll 
are  provided  with  cap  sqnaree  like  those  for  the  fidd-camagBb 

Ihe  cheeks  are  eonneeted  to  eadi  otho-  by  transems,  the  ftsai  MN 
being  of  east  iron,  and  veiy  heavy.  The  otheis  are  <rf  rolled  faw  platw, 
the  bottom  one  being  veiy  wide  and  oarved  downward  btA— aa  the 
efceeta.  It  is  stifiened  by  iron  ban  livetod  to  it,thefiNMt«BdlNtaf 
n-cafDteed  fay  s  (Mneh  tnoo^beam  carved  to  ft  it. 

The  elevating  apparatus  consists  of  a  bar-link  chain  paari^g  aite- 
neatik  the  breeeft  of  the  gan,  which  has  a  pn^poodenoee,  aad  bmI*  to 
wind  «■  SB  axle  made  &st  to  each  of  the  cheeks,  and  is  tanei  liyaMHN 
«f  a  rias-aheei  on  their  onter  fsee.  By  taming  the  whecteiaaM^ 
Ham  tlw  ciiaia  ia  anwoand  froai  the  adbs,  thei^iy  la  ~ 
tke  dweka,  the  braeeh  ia  lowered,  aad  aagle  of  elevatioB  af  Iha  fM 
is  infwaaid.  By  tarmBgidie  wheels  ia  theoppontedireeiaoa,  ttachsii 
i«  dnv^  Qj<.  t>be  l>r(«cfa  raised,  and  tbe  elevatioii  of  the  gaa  diaiin- 
isL»rd.  Tb*:  X(*i>  carriage  i«  ftrovided  with  four  tmck-wbeels  for  ranniag 
tiMr  znzs  iiu-  batwrr.  Tbev  are  placed  in  tbe  irv>nt  and  rear  of  the 
ebt^-Lfe.  i»rtweeii  the  platf *.  Tbe  rear  ones  are  on  ty'cieiitric  axles,  by 
wLteb  liier  can  l>t  TbTK>wn  in  ptfar  at  pleasnre.  and  «^ben  thrown  in  tim 
ifaa  «ud  (<f  tbe  earriape  is  raised  more  than  an  inch  from  the  tail,  and 
tibe  wbole  ■w*r.s'ut  i#  bronebt  -^n  the  four  traft-whi-eis. 

Tbe  Laid<plce  w:K*<ft«!  on  tbe  eeoentric  axies  are  macle  of  wroogfatina 
as  a  matter  '.k  ewmctrT  ::is:«ad  of  brtmze.  Two  iron  rsiifrs  are  made  flat 
to  the  Irwit  lac*-  of  tie  t-ljeets  for  tbe  pnrpctse  o:  atTatbing  the  hooks  of 
jiDlieT-liitKis.  1>T  wLi'.-b  to  bad  tbe  rrnn  :!;:<>  iw.tt-rr  if  ior  any  reasoB  it 
laiie  to  nil  :l  wiien  tbe  trutK-wbtxrl*  are  ibrowi; ;:-,  j^ear;  cvrdioariiy  thJ« 
will  I*  Kii5i'.3fi't.  tr-^r^z  u»e  |r-n  a  s:an,  sr-vi  pas":i:i.i:  ii  1»t  hand. 

Tlte  \i<!f>  caiT:a^e  ior  casemate  sr^ns  li-  ».>:^r:-.Ku«  ns^de  of  wood,  it  1)^ 
itg  ;>mtect*c  ±r.'iii  tbe  weatber  .-  izir  cast-r-ateji :  .and  for  barbette 0■^ 
na^'«6  CHKt  iroi:  if  b'.utiezjatS'  used. 

To  cbeft  tbe  rer!:«~  s  fotLtirfsssor  or  :r.;"Ti^■^r. '-ike  is  applied.  K** 
ocnu}Kiciec  of  sereral  jctr  fjii  iroa  li^iT*  t>".a«v.  or.  hw'.t  tvijiree  betw** 
tjte  raiie  vA  tlie  eba8s:<;.  aiid  paraile!  :•.  t.:irTr..  o;!f^hi;li  v**:  tbennaberO 
tbe  rigiit  aiii  the  oiber  half  on  the  ief:  oe  :i»f  n-.io.^.jt  ^tne  bemwea  ft* 
raDs.  Tb^'se  tiar<:  are  f  s>*eii-si  at  e.ach  t-.r<d  or.  a  >>o;t,  <)o  that  thaif  otf 
jiiOTt  freeJT  ■v-niiin  iiarrv-»w  linii»  to  or  iron:  oat-fc  oi.vx.  Imt  cannot  ■>* 
ill  tbe  direrat»B  of  taeir  k-Lcth.  EeTw«-s  :  bi^ae  fiai  bars  rlMve  are  i 
posed  sban  plates,  sasriemded  t>y  soT'Cbe^  ^^i;  tite  trv^iit  and  rear  i 
Inim  tnuMmii:  of  the  toj  cama^.  ;ss:  ;»f.'.:p.~.  tJif  a\-»i;i  <toc&- 
Tlie(«  sbor:  j'late*  are  prt-ssed  iiCxiMj  :iij:i>:be^  Iv  means  of  a  tatfj 
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rbich  rans  from  one  oheek-plate  to  the  other  through  bronze  boxes  se- 
cured in  them.    On  the  screw  are  two  uuta,  which  btjar  agninst  the  short 
plates  and  are  prevented  from  turuinj^  with  the  screw,  so  thej'  must 
move  in  the  direction  of  the  Ieujj;th  of  the  screw  toward  one  or  other 

I  end,  depending  npon  the  direction  it  is  turned.    The  screw  is  prevented 
torom  movinj;  lengtliwise  by  means  of  a  key  at  each  end.    The  left  end 
M  the  screw,  where  it  projects  through  the  cheek-plate,  is  cut  into  uu- 
iierous  teeth,  like  a  oogwheel,  to  receive  a  strong  lever-haiidle,  which 
Can  b«  thus  put  on  in  a  greiit  many  dilTereiit  positions.    By  moving  this 
handle  to  the  front  when  the  lever  is  below  the  screw  the  nuts  are  brought 
I  bear  on  the  short  plates,  and  press  them  agaiust  the  long  friction  bars. 
Jy  turning  the  handle  in  the  opposite  direction  the  pressure  is  relieved, 
lug  or  stop  is  bolted  to  the  side  of  the  chassis  rail,  and  when  tlie  gun 
Bcoiis,  the  handle,  striking  this  lug,  turns  the  screw,  increases  the  com- 
>rosai(>u  on  the  iriction-bars,  and  adds  to  the  friction  with  which  the 
^carriage  commenced  to  move  back. 

The  action  of  the  brake  in  checking  the  recoil  is  as  follows:  Before 
the  gun  is  hred  all  of  the  force  that  a  man  can  exert  is  brought  against 
L^^he  handle  of  the  screw  to  press  the  short  plates  against  the  friction- 
^Fbars ;  the  lever-handle  is  then  taken  off  and  put  on  in  such  position  that 
in  striking  the  lug  on  the  chassis-rail  as  the  top  carriage  recoils  it  shall 
^^e  turned  just  enough  to  give  the  required  pressure  to  legulate  the  re- 
^Boil,  not  checking  it  too  quickly,  but  stopping  the  carriage  before  reach- 
^Kig  the  end  of  the  chassis.  The  exact  position  to  place  the  handle  in 
Border  to  regulate  the  recoil  at  will  can  only  be  learned  by  fixing  a  few 
F'^esperimental  rounds. 

When  the  gnu  is  ilred  the  top  carriage  moves  back  a  short  distance 

tith  a  moderate  friction,  thus  avoiding  great  strains  on  the  carriage  at 
le  moment  of  discharge.  After  moving  back  about  a  foot  the  handle 
■  the  screw  strikes  against  the  lug  ou  the  rail,  turns  the  screw,  and 
cabases  the  pressure  on  the  friction-bars,  aud  the  friction,  in  proportion 
y.^  the  angle  through  which  the  screw  is  turned,  checkiug  the  recoil  ac- 
jDordingto  the  friction  developed. 

When  the  carriage  is  to  bo  run  in  battery,  the  handle  of  the  screw  is 
irned  to  the  rear,  and  the  pressure  ou  the  friction-bars  is  released.  The 
»r  truck-wheels  being  thrown  in  gear,  the  top  carriage  will  rnu  into 
battery ;  if  the  motion  be  too  rapid  it  can  be  checked  by  turning  the 
rew,  bringing  into  play  sufficient  friction  to  regulate  at  will  the  mo- 
^u  of  the  guu. 

Cluuigiii. 


The  chassis  is  composed  of  two  solid  rolled-iron  beams,  connected  by 
tout,  rear,  middle,  and  bottom  transoms.    In  the  smaller  csirriages  for 
ie  32  aud  42  pounder  gnus  the  two  rails  are  in  one  piece,  bent  in  the 
re  of  a  circle  in  front    In  the  carriage  for  the  10.75-inch  gun,  the  top 
the  rail  is  about  7  inches  wide.    It  is  about  a  foot  deep,  and  the  web 
I  about  an  inch  thick.    The  iuclination  of  the  chassis  for  sea-coiist  car- 
jages  is  4°.    The  pintle-transom  is  composed  of  three  wide  plates,  laid 
|)ue  upon  the  other  and  firmly  riveted  together.    The  front  transom  is 
"  cast  iron,  very  heavy ;  the  middle  of  it  rises  some  distance  above  the 
)p  of  the  chassis,  and  is  rounded  for  a  belaying  post,  the  breeching 
asing  around  it  to  check  the  recoil   in  case  the  brake  should  be  disa- 
bled or  get  out  of  order.    A  spring  butler  is  made  fast  to  the  rear  side, 
just  nUgji^lM  top  carriage  strikes  when  nuiuiti 
ncklv.J 
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Tlie  bottom  transom  covers  the  rear  part  of  the  obassis  and  forms  ; 
flooring  for  the  gunners  to  stand  on. 

Between  the  rails  and  parallel  to  them  are  sixteen  friction-bars  about 
^  inch  thick,  placi'd  on  edge,  and  between  the  middle  Hue  of  the  chaa- 1 
sis  and  the  rail,  eight  in  each  group.    They  are  fastened  at  each  end  to 
the  chassis  by  two  bolts,  a«  already  described. 

On  the  inside  of  the  rails,  near  the  rear  end,  the  counterhurters  arfl 
placed.  They  are  made  of  India  rubber,  with  a  woodeu  face  for  the  tog 
carriage  to  strike  against. 

The  traverse-wheels,  instead  of  being  under  the  chassis  as  is  nsaal,  are 
vcrj-  low  and  placed  on  the  outside  of  the  rails,  the  curved  traverse-forks^ 
being  bolted  to  the  outside  of  the  rails.    This  gives  greater  stability  to 
the  carriage,  which  for  a  ship's  carriage  is  a  matter  of  importance. 

Concentric  with  the  reai*  traverse-circle,  and  a  little  below  its  levelj 
there  is  a  second  circle  made  of  bronze,  with  recesses  cut  in  it  to  engag« 
the  teeth  of  a  large  wheel,  by  means  of  which  the  lateral  traverse  of 
the  carriage  is  given.  In  the  rear  of  the  chassis  the  crank  is  placed 
which  operates  this  wheel  through  a  system  of  wheels  and  pinions,  so 
that  two  men  can  traverse  the  guu  with  ease. 

The  carriage  is  a  very  heavy  and  expensive  one,  weighing  from  18  to 
20  tons,  and  costing  $lb,tK)0. 

Swedish.    (Plate  XXXn.)  I 

The  cheeks  of  the  top  carriage,  instead  of  being  formed  of  two  plates, 
of  boiler-iron  riveted  together  with  an  iron  frame  between  them, 
usual,  are  made  each  of  a  single  plate  of  iron  U  inches  thick,  cut  to  tbfi 
required  shape.  The  journals  for  the  truck-wheels  are  formed  by  boring 
holes  in  the  cheek-plates  at  the  proper  places,  and  re-enforcing  them  by 
ciivnlar  iron  plates  1  inch  thick,  fastened  to  the  cheek-plate  by  four] 
bolts  each.  The  transom,  which  is  usnally  vertical,  has  in  this  carriage 
an  inclination  of  45°  with  the  vertical,  sloping  down  from  the  truuniou-j 
beds  to  the  rear. 

The  elevating  apparatus,  placed  on  each  side  of  the  carriage,  consist 
of  a  worm  on  the  outside  of  the  cheeks,  operating  a  wheel  and  pinioc 
the  latter  playing  in  a  rack  attached  to  the  breech  of  the  gun. 

The  rails  are  built  beams,  the  web  being  a  plain  flat  plate  1  inch  \a\ 
thickness,  to  which  is  riveted  on  either  side  at  top  and  bottom  a  piece  ofi 
angle-iron,  forming  a  double  Trail,  which  is  further  strengthened  by 
riveting  to  the  angle-irons  a  flat  bar  on  top  and  bottom. 

The  recoil  is  checked  by  a  hydraulic  butter,  constructed  after  the  En^ 
glish  pattern.  The  gun  being  a  breech-loader,  the  carriage  is  so  con 
structed  that  the  guu  shall  be  returned  by  the  force  of  the  recoil  int 
the  position  in  battery,  iu  the  same  wjvy  as  has  been  desfribed  in  speak^ 
ing  of  the  German  carriages.  The  traverse-wheels  are  like  those  osedj 
generally  in  Europe. 

The  carriage  is  traversed  by  means  of  a  crank  at  the  rear  end  of  tli( 
chassis,  operating  an  endless  screw  and  wheel,  which  tarns  the  traverse' 
wheels. 

SLEGE-CABBIAOES. 


The  greatly  improved  facilities  of  late  years  for  transporting  IicAVj 
guns  by  railways,  steamers,  &c.,  have  rendered  it  practitablo  to  use 
siege  purposes  guns  which  would  have  been  regarded  a  few  yeard 
as  entirely  beyond  the  range  of  possibility  for  such  uses.    At  that 
a  gun  throwing  a  30-pound  projectile  was  the  largest  siege-guu  to  bi 
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Nbond  in  any  service,  while  now  it  would  be  difficult  to  fix  a  limit  to  tbe 
ize  of  tbe  guns  that  may  be  nsed  agfainst  besieged  places.  Tbe  gua- 
larriage  must  of  necessity  conform  to  tbe  guu  for  which  it  is  constructed, 
and  we  see  now  constructed  for  siege  purposes  carriages  which  difler  in 
no  material  point  from  those  made  for  garrison  and  sea-coast  defense, 
80  less  clearly  have  tbe  distinctions  between  the  ditt'erent  classes  of  guns 
been  defined. 

Austrian.    (Plate  XXXIII.) 

^^  With  the  view  of  affording  greater  protection  to  the  gunners  serving 
^siege  guns,  a  modification  has  recently  been  made  in  the  siege-carriage. 
This  change  consists  in  rallying  tbe  gun  about  a  foot  and  a  half  higher 
above  the  ground  thau  in  tbe  old  carriage. 

No  new  constructious  liave  been  made,  but,  to  gain  tbe  proposed 

advantages  of  this  new  improvement  at  the  least  expense,  it  was  deter- 

^jiined  to  alter  the  old  carriages  on  baud  by  adding  to  the  height  of  the 

^^Mieeks.    Tliis  has  been  done  by  making  a  strong  forged-iron  frame, 

^^hich  fits  closely  in  tbe  trunnion-bed  of  tbe  old  carriage,  and  has  a 

trunnion-bed  in  its  upper  face.    This  iron  frame  is  firmly  bolted  to  tbe 

top  of  tbe  cheeks  of  tbe  old  carriage,  leaving  it  in  other  respects 

unchanged.    The  frame  is  made  in  two  parts,  held  firmly  together  by  a 

bolt. 

The  elevating  apparatus,  instead  of  having  a  stationary  female  screw, 

has  one  att<iched  to  a  movable  elevating-quoin  of  wood  resting  between 

tbe  cheeks,  to  which  its  front  end  is    hinged  by  the  bolt  b   passing 

through  tlie  cheeks,  so  as  to  turn  freely  around  it.     Tiie  rear  end  of 

this  quoin  is  held  by  another  cross-bolt  running  through  the  two  iron 

npriglits  c  on  tbe  outside  of  the  cheeks.   There  are  three  boles  for  this 

bolt  in  the  cheeks  and  iron  plates,  so  that  the  position  of  the  quoin  may 

be  shifted  according  to  tbe  elevation  desired,  affording  a  ready  means 

of  giving  very  different  degrees  of  elevation  to  tbe  gun,  at  tbe  same 

time  nsing  only  a  short  elevating-screw,  by  raising  or  lowering  tbe  seat 

^^f  the  female  screw.    Two  separate  female  screws  are  attached  to  the 

^■levating-quoin,  so  as  to  accommodate  guns  of  different  lengths,  which 

^Tnay  be  mounted  in  turn  on  the  same  carriage,  thus  having  only  one 

carriage  for  tbe  siege-gnn  and  rifled  howitzer. 

An  iron  8t«p,  51,  for  the  gunner  is  placed  above  the  middle  transom, 

I     and  when  not  in  use  can  be  turned  over  in  the  position  M'. 

^K  This  style  of  carriage  is  nsed  for  tbe  12ceutimeter  and  15-centiraeter 

^■ege-guns  and   lli-eontimeter   howitzer.     The  axis  uf  the  piece  is  62 

^Hiches  above  the  ground.    The  carriage  will  admit  of  an  elevation  of 

^Bi^  and  depression  of  IT"".     It  weighs  .3,540  pounds  for  the  15-centime- 

^H^r  (6-iucb)  gun,  and  2,8.10  pounds  for  the  12-centimetor  (4iJ  inch)  guu. 

^H.  wheel  weighs  320  pounds.    Tbe  width  of  track  is  iSA  inches. 

^^Baight  of  the  triiDninnn.... 72  inches. 

^^Veietit  uf  tbo  carriiigR  with  n-bl^els 3, 75U  pounds. 

^^Vidtb  of  track 65  mcbes. 

^1  GERMA.NY.    (Plate  XXXIV.) 

^H  This  carriage  resembles  much  in  its  general  appearance  that  just  de- 
^^Kribcd.  It  is  a  wooden  carriage  of  old  pattern,  well  ironed  with  a  strong 
^ffrougbt-iron  frame  firmly  keyed  and  bolted  to  the  cheeks,  to  support 
^Hie  gun,  raising  it  high  above  tbe  platform.  Tbe  cap-squares  are  made 
^^itb  projections  which  fit  over  lugs  on  tbe  trunnion-beds,  and  are  kept 
^in  place  by  an  eye-pin. 
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The  elevating  apparatus  consists  of  a  long  screw  with  a  wlii'ol-liandle,! 
working  in  a  leuiale  screw  with  long  arms  tt- rminating  in  truDnionsI 
which  fit  in  beds  on  the  top  of  the  trail.  The  lower  end  of  the  screwj 
turns  in  a  collar  secured  to  au  upright  on  which  the  breech  of  the  gnnj 
rests.  The  head  of  the  upright  is  supported  by  two  rods  which  turn  oal 
a  cross-bolt  just  under  the  trunnions,  and  its  foot  by  rods  which  arol 
hinged  to  the  first  supporting-rods.  The  screw  has  an  inclined  position,! 
and  rises  when  the  gun  is  depressed  in  rear  of  the  breech.  The  gaoJ 
may  be  elevated  31°  and  depressed  10°.  I 

The  axle  is  of  iron,  and  is  supported  at  the  shoulders  by  two  stroDM 
supports  which  connect  it  with  the  trail.  Steps  are  provided,  one  be-J 
tweeu  the  sides  of  the  trail  for  the  gunner  to  st^vud  on  while  poiuttng,! 
and  one  on  the  side  to  enable  him  to  mount  on  the  carriage.  I 

Krupfs.    (Plates  XXXV,  XXXVI.)  I 

The  siege  carriage  for  the  21-centimeter  (8.26-inch)  gun  is  made  ofl 
wrought  iron,  and  consists  of  a  top  carriage  and  chassis,  with  a  hydronlia 
bufler  to  checic  the  recoil.  1 

The  top  carriage  is  essentially  the  same  as  his  carriage  already  deJ 
scribed  for  seacoast  guns.  The  gun  can  be  elevated  from  G^ depressiutn 
to  2G<5  elevation.  The  chassis  differs  iu  some  minor  particulars;  it  haa 
au  inclination  of  4°;  the  rails  are  rolled  each  in  a  single  piece;  the  tVoun 
travel  sc-wheels  are  omitted  ;  and  the  chassis  has  a  bolster  ou  the  froiiN 
transom,  which  rests  on  the  pintle-plate,  thei>intle  entering  the  bolsterJ 

The  crane  and  hydraulic  buffer  are  similar  to  those  used  in  tlie  8«?tUl 
coast  carnages.  The  traverse-wheels  have  the  face  hollowed  out  nHH 
to  tit  over  the  traverse-circle,  (which  is  not  fiat  but  semicircular  in  oi^H 
section,)  and  have  holes  in  the  face  to  receive  the  end  of  a  truck-han*! 
spike  to  traverse  the  carriage.  On  the  outer  side  of  the  rails,  towanO 
the  front  end,  there  is  bolted  to  eacli  rail  a  lifting  apparatus,  cunsifllflH 
of  a  screw  worked  by  a  wheel  and  worm,  and  au  iron  stirrup  to  red^^| 
a  strong  axle  jirovided  with  a  pair  of  large  iron  wheels,  used  in  trails^ 
porting  the  gun  and  carriage.  The  axle  has  a  square  body.  The  wheelJ 
have  bronze  felloes,  shaped  thus  i — i  and  cast  in  sections;  the  npokefl 
are  iron  njds.  | 

To  ijrepare  thecarriage  for  transportation  the  top  carriage  is  run  bacti 
nearly  to  the  counter-hurters,  the  chassis  is  raised  from  off  the  pindj 
by  means  of  the  lifting  api)aratu8,  the  transport-axle  is  secured  in  thfl 
axle-stirrup  on  top  of  the  rails,  and  the  transport- wheels  are  put  onJ 
These  are  80  inches  in  diameter  and  have  a  7  in.  tread.  The  travers3 
wheels  are  removed,  and  the  rear  end  of  the  chiissis  is  raised  M^ 
secured  to  the  limber.  The  traverse-wheels  may  be  carried  iu  and^^l 
wagon  to  lighten  the  load  of  the  gun  and  carriage.  ^^ 

The  crane  is  removed  and  secured  against  the  side  of  the  oarriagcj 
A  shoe  is  provided  to  lock  tlie  wheel  in  going  down  hill.  J 

Tiie  platform  is  made  of  oak  timbers  bolted  together.  The  cast-iroJ 
pintle-block  and  the  ti  averse-circle  are  bolted  to  the  platform.  FoH 
transportation  the  platform  is  takeu  to  pieces,  and  may  bo  carried  in  am 
ordinary  baggage-wagon.  J 

To  establish  the  gun  in  battery,  the  ground  is  first  leveled  aaq| 
rammed  until  it  be  firm,  the  platform  is  laid  and  the  piutlo-block  an^ 
traverse-circle  are  bolted  down;  the  gun  is  brought  over  the  p'  "^       ri 
the  front  bolster  over  the  pintle,  and  the  chassis  supported  by 
ing  apparatus;  the  transport-wheels  and  axle  are  removed,  the  travJ 
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(i-se-wbeels  are  pat  in  i)lace ;  tbo  limber  is  removed,  and  tbe  .chassis 
jwered  iu  place. 

PoDodi. 

Tuight  of  top  camiage 2, 03.'< 

rviglit  of  c'bassis 3, blO 

TeigUt  of  the  );un  limbered  up .. .  18,000 

|r'«i^lit  uf  platform  cuuiplote .. 4,5lM 

locentimet^  carriage,    (Plate  XXXVII.) 

^^  The  15-oentimeter  (6-inch)  carriage  is  made  of  wrought  iron,  with  the 

^Bjcceptiou  of  the  wheels,  which  are  of  wood,  with  bronze  nave-boxes. 

^^^The  cheeks,  which  are  iiuuRually  high,  the  center  of  the  trnnnion-beds 

being  G  feet  above  the  platform,  are  made  of  boiler-plate,  strengthened 

with  angle-irous  riveted  around  the  edge;  the  choek.s  continued  to  the 

rear,  parallel  to  each  other,  and  joined  by  transoms,  form  the  trail.    The 

Raveling  trunnion-beds  are  placed  on  the  trail,  bringing  the  center  of 
avity  of  the  gnn,  when  it  is  on  the  road  for  transportation,  as  low  as 
)ssibie. 
Tbe  elevating  apparatus  consists  of  a  single  screw  with  a  rim-wheel 
uandle,  and  a  female  screw  with  projecting  arms  terminating  iu  trun- 
Inions  which  fit  in  journal-boxes  in  the  sides  of  the  trail.    Iu  order  to  ob- 
lain  a  great  range  of  elevations  without  increasing  inconveniently  the 
tocgth  of  the  screw,  two  sets  of  journal-boxes  are  provi<led ;  one  on  the 
bp,  the  other  iu  the  sides  of  the  trail.    The  carriage  admits  of  eleva- 
loDS  up  to  35°  and  depressions  down  to  5°,  with  a  screw  of  moderate 
pngth. 
TThe  striking  peculiarity  of  this  carriage  is  the  application  of  the  hy- 
Iraolic  buffer  for  checking  the  recoil  in  carriages  of  this  kind,  by  which 
Beans  the  recoil  is  controlled  within  the  limits  of  about  one  yard. 
The  cylinder  of  the  bufier  is  placed  under  the  middle  line  of  the  car- 
ige,  between  the  cheeks,  to  which  its  rear  end  is  fastened  by  a  cross- 
id,  at  a  distance  from  the  rear  end  of  the  trail  of  about  one-third  its 
itire  length,  and  may  be  raised  or  lowered  within  narrow  limits.    The 
piston  rod  is  fastened  by  a  pivot-bolt  to  a  timber  anchored  in  the  para- 
pt,  and  can  be  moved  vertically  as  well  as  horizontally  to  accommodate 
ifferent  positions  of  the  carriage.    An  ordinary  wagon-brake  is  pro- 
ided  to  control  the  motion  of  the  c-arriage  down  hill.    It  acts  on  the 
pead  of  the  tire,  and  the  pressure  is  applied  by  means  of  a  screw  at- 
ched  to  a  cross  head  on  the  front  ends  of  the  cheeks.    Two  iron  brack- 
are  fastened  to  the  outride  of  each  cheek,  opposite  the  breech  of 
He  gun,  for  a  step  or  platform  for  the  gunners  to  stand  on  while  load- 
Ig  the  gun.    The  platform  provided  is  the  ordinary  siege  platform,  laid 
)wn  horizontally  instead  of  sloping  up  to  the  rear  end. 
Weight  of  carriage,  i,068  jjouuda ;  height  of  wheels,  62  inches. 


RUSSIAN. 

This  ciirnage  is  in  most  respects  like  the  mortar  carriage  hereinafter 
|escribed,  consisting  of  a  top  carriage  mounted  on  a  wooden  chassis, 
ae  cheeks  of  the  top  carriage  aie  made  of  a  single  thickness  of  boiler- 
late  about  J  inch  thick  for  the  24pouuder  gun,  strengthonedby  angle- 
)u  riveted  to  it  around  its  outer  edge.    The  trunnion  plates  are  riv- 
ed to  the  cheeks.     Tbe  transoms,  six  in  number,  are  wrought-iron 
eoves  over  the  bolts  which  pass  through  the  cheeks,  and  are  held  by 
Its  on  the  outside.     The  two  rear  bolts  bold  two  iron  stirrups,  to 
which  is  attached  a  wooden  block  iu  which  is  placed  the  female  screw 
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for  giving  the  elevation  of  tbe  gnn.    The  axle,  wbich  is  large,  with 
square  body,  is  placed  close  to  the  front  edge  of  the  cheeks.    This  is 
put  in  all  carriages,  whether  nsed  in  garrisons  or  for  siege  purposes,! 
tbongh  of  nse  only  for  the  latter. 

The  wheels  are  made  entirely  of  wrought  iron.    The  apohes,  eight  in 
number,  are  cut  from  two  wide  bars  about  an  inch  in  thickness,  leavingj 
the  bars  at  their  middle  uncut.     The  two  pieces  are  placed,  the  one  on 
the  other,  at  right  angles  to  each  other,  and  tirmly  riveted  together;  an 
additional  piece  is  riveted  on  each  side,  and  a  liole  is  bore<l  through  thaJ 
four  thicknesses  which  constitute  the  nave.    There  are  no  proper  felloes,  j 
but  the  tire  is  in  two  pieces,  each  a  complete  hoop,  the  one  shrunk  on 
over  the  other.    The  tenons  of  the  spokes  extend  through  only  the  iune 
thickness.    Holes  are  drilled  through  the  tire,  at  regular  intervals,  foi^ 
trnck-handspikes. 

The  chassis  is  composed  of  two  wooden  rails  connected  by  transoms 
ju.st  like  that  for  the  mortar-carriage,  and  rests  on  the  platform  without' 
traverse-wheels  or  other  mode  of  traversing  than  handspikes  or  suatch- 
blocks. 

England.    (Plate  XXXVni.) 

This  carriage  is  constructed  in  the  same  manner  as  the  fleld-carriape.l 
The  trail-plates  have  parts  cut  out  so  as  to  lighten  them,  and  are  riveti^lj 
to  the  inner  side  of  the  angle-iron  frame. 

The  elevating  apparatus  is  com])osed  of  a  circular  rack  attached  tol 
the  breech  of  the  gun,  worked  by  a  pinion  on  the  inside  of  the  riglit] 
cheek,  a  friction -wheel  holding  the  rack  against  the  pinion,  which  is 
worked  by  an  endless  screw  with  a  wheel-handle  projecting  above  the  I 
top  of  the  trail.  The  endless  screw  is  inclosed  in  an  iron  box  on  the! 
outside  of  the  right  cheek.  The  elevations  that  can  be  given  arc  em-  [ 
braced  between  35"^  elevation  aud  5°  depression. 

An  iron  box  is  provided  in  the  trail  to  carry  the  circnlar  rack  when  I 
the  gun  is  in  the  traveling  trunnions.  The  lock  shoe  aud  chain  are  on  J 
the  left  of  the  cjirriage. 

The  limber  is  made  entirely  of  iron. 

40-pntiDder. 

Weight  of  carriage "2.744  lb«. 

WpiKbtof  limber l,'J4li   " 

Width  of  track,  6*2  inches. 

^  MoncricJPs  hydropnenmatic.    (Plates  XXXIX,  XL.) 

Major  Moncrieff  urges  with  much  force  that  by  the  adoption  of  a 
pressing  carriage  for  siege-guns,  embrasures  for  earthworks,  which 
entirely  unsuited  to  modern  warfare,  may  be  dispensed  with,  and 
better  and  safer  battery  can  be  used ;  namely,  that,  in  wbich  the  gan  * 
are  planted  in  pits  or  trenches  where  the  gunners  are  entirely  protectee  ^ 
from  the  flre  of  sharpshooters  aud  the  direct  Are  of  canister  ■  -" 
shrapnel.  In  his  siege-carriage,  instead  of  using  the  recoil  of  the 
to  raise  a  counterpoise  weight  wliich  shall  in  turn  elevate  the  gun  troiH 
the  loading  to  tbe  firing  position  as  in  his  sea-coast  c.irriage,  he  utiUzeH 
the  recoil  to  compress  a  volume  of  air,  which  being  brought  to  actH|^| 
the  gnn  shall  raise  it  to  the  firing  position.  The  same  idpn,  wa^^^J 
posed  several  years  ago  by  Mr.  James  Eads,  civil  •  ^(H 

Louis,  and  a  carriage  made  to  operate  on  this  principle         _  i   jM 

him.  ^JU 
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Moucrieflf's  carriage  is  built  for  a  Bi-poander  rifled  guo.  It  resembles 
ill  its  general  appearance  an  ordinary  wrougbt-iron  siege-carriage,  and 
dififers  Iroin  it  only  in  the  addition  of  the  bydro-pneumatic  cylinder  and 
piston,  tlie  elevating  arms  or  supports,  and  a  modification  of  the  ap- 
paratus for  pointing  the  gun. 

Between  the  cheeks  of  the  carriage  is  placed  a  cast-iron  cylinder 
with  truunions,  which  are  supported  in  trunnion-beds  in  the  cheeks. 
The  cylinder  hangs  in  a  vertical  position,  and  comes  down  to  within  15 
inches  of  the  ground.  "This  cylinder  is  a  compound  one,  having  an  iu- 
ner  cylinder  in  its  axis,  there  being  two  channels  of  communication  be- 
tween them,  closed  by  valves.  The  first  is  intended  to  permit  the  pas- 
sage of  the  liquid  from  the  inner  to  the  outer  cylinder,  and  is  closed  on 
one  side  by  a  valve  which  works  automatically,  and  on  the  other  by  a 
regulating-valve  for  moderating  the  motion  of  the  piece  at  the  last  part 
of  the  recoil,  an <1  also  acting  automatically;  the  other  channel  allows 
the  liquid  in  the  outer  cylinder  to  pass  into  the  inner  one,  and  is  closed 
by  a  valve  which  is  operated  by  means  of  a  lever  attached  to  the  left 
trunnion  of  the  cylinder.  A  piston  fits  the  inner  cylinder  closely.  Its 
head  is  divided  into  two  branches  and  serves  as  a  transom  to  the  two 
lever-arms,  to  which  it  is  secnred  by  hinge-bolts.  The  two  lever-arms 
are  strong  wrought-iron  bars,  the  lower  ends  of  which  are  formed  in  the 
shape  of  tninnions,  and  fit  in  the  trunnion-beds  of  the  carriage,  being 
held  in  place  by  the  cap-squares.  The  upper  ends  have  lioles  bored  in 
them  to  receive  the  trunnions  of  the  gun.  In  the  firing  position  these 
arms  are  nearly  veitical,  and  raise  the  axis  of  the  piece  8  feet  above  the 
platform ;  the  recoil  brings  them  nearly  horizontal,  lowering  the  truu- 
nions of  the  gun  to  about  3^  feet.  Two  long  iron  rods  are  fastened  at 
one  oad  to  the  breech  of  the  gun  by  a  hinge-bolt,  and  the  other  end  to 
the  elevating  apparatus. 

fThe  inner  cylinder  is  filled  with  liqtiid,  which  al.so  occupies  the  lower 
rt  of  the  out?r  cylinder,  but  only  for  a  short  distance,  so  as  to  cover 
e  passages  between  the  two  cylinders.  The  liquid  is  a  mixture  of  one 
part  of  glycerine  to  two  of  water.  The  air  in  the  outer  cylinder  is  com- 
pressed by  means  of  an  air-pump  before  it  is  put  in  position.  The  exact 
degree  of  pressure  must  bo  determinod  by  experiment. 

The  carriage  is  held  in  place  behind  the  epaulement  by  means  of  a 
lin  or  rope,  which  is  made  fast  at  oue  end  to  a  hook  on  the  axle  at 
I  middle  point,  and  the  other  to  an  anchor  in  the  ground  in  front  of 
.  gan.  The  recoil  of  the  carriage  must  be  prevented,  in  order  that 
hydraulic  apparatus  may  be  made  to  operate. 

The  regulating- valve  of  the  cylinder  is  worked  by  a  crank,  which  is 
Ked  by  a  connecting-rod  attached  at  its  upper  end  by  a  hinge-bolt  to 
right  lever  arm.  The  connecting-rod  has  a  slot  in  its  lower  end,  in 
which  the  pin  of  the  crank  plays.  Sujiposing  the  gun  to  be  in  the  firing 
position,  the  regulating- valve  is  wide  open.  When  the  gun  isdischarged, 
;he  recoil  presses  the  lever-arms  down  to  the  rear,  f.)rciug  the  piston  in 
:.lie  cylinder,  which  turns  around  its  truunions.  The  pressure  on  the 
iqaid  opens  the  valve  and  allows  it  to  pass  into  the  outer  cylinder, 
imnpressing  the  air  contained  therein.  The  regulating-valve  is  open 
luring  the  greater  part  of  the  motion  downward,  the  length  of  the  slot 
tieiug  so  regulated  that  the  i)in  of  the  crank  will  not  reach  its  upper 
Snd  until  the  gun  is  almost  dowu,  when  it  will  turn  the  crank  and  clo-te 
the  passage  between  the  two  cylinders.  The  trunnions  strike  on  India- 
tet)ber  buffers  bolted  to  the  upper  side  of  the  cheeks.  The  greatest  dis- 
H^oe  that  the  piston  can  be  forced  into  the  cylinder  is  28^  inches,  and 
^B  dimensions  of  the  cylinder  and  piston  are  such  that  at  the  end  of 
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the  motiou  this  air  will  have  beeu  compressed  to  aboat  oue-thicd  of  M' 
origiual  volame. 

When  the  piece  is  loaded,  in  order  to  bring  it  to  the  firing  po8itioa,j 
it  is  only  necessary  to  open  the  passage  between  tbe  outer  and  inuc 
cylinders.    To  effect  this,  the  gunner  on  the  left  turns  the  key  in  tb« 
left  trunnion  of  the  cylinder,  and  opens  the  valve  which  allows  tba 
liqnid  to  return  to  the  inner  cylinder;  the  pressure  of  air  <lii 
the  liquid,  which  raises  the  piston  and  the  gun.    Two  chains 
on  the  right  and  left  of  the  piece,  one  end  to  tiie  lever-arms  ami 
other  to  the  cheeks,  stop  the  gun  when  it  has  reached  the  tiling  posirio:ti| 
During  tlio  upward  motion  the  counecting-iod  attached  to  the  i  rl 

tui'ns  the  regulating-valve  and  opens  it  ready  for  the  dischai^ 
piece.  A  windlass  between  the  sides  of  the  trail  affords  the  laeJ 
bringing  down  the  gun  by  the  aid  of  ropes  to  the  loading  position ' 
out  tiring,  or  when  the  trunnions  are  not  brought  in  contact  with  llM 
rubber  buffers,  as  will  happen  when  tiring  with  small  charges  at  higk 
angles. 

The  elevating  apparatus  consists  of  two  circular  racks  placed  on  the 
inside  of  the  cheeks,  and  operated  by  means  of  an  endless  screw,  wbieb 
turns  a  pinion  engaging  in  the  teeth  of  the  rack.  The  two  long  irou 
rods  attached  to  the  breech  are  hinged  to  the  upper  end  of  the  racks. 
By  turning  tlie  handle  of  the  endless  screw,  the  circular  racks  are  rtti^i 
or  lowered,  and  also  the  breech  of  tlie  gun.  The  circular  rack  liiw  iCi 
center  at  the  point  around  which  the  rod  is  pivoted  on  the  breech  of  llie 
gun  when  it  is  in  the  loading  position,  so  that  the  angle  that  its  axil 
makes  with  the  horizon  in  this  position  is  the  same,  no  matter  ut  wba' 
angle  it  may  he  fired. 

Reflecting  sights  are  arranged  on  the  carriage,  so  that  tbe  gun  tunj 
be  aimed  by  the  gunner  without  exposing  himself  to  the  enemy's  lire. 

Tiie  carriage  is  mounted  on  an  ordinary  siege-platform,  and  the  par- 
apet should  be  an  overhanging  one,  in  oilier  that  there  should  ho  die 
necessary  space  for  loading,  and  to  insure  tbe  muzzle  of  the  guu  wbeo 
in  the  firing  position  being  well  beyond  the  crest. 

If  the  hydro-pneumatic  arrangement  be  disabled,  the  gun  may  be  tlwn 
mounted  on  the  carriage  as  an  ordinary  siege-gun. 

The  hydro-pneumatic  cylinder  should  be  charged  in  the  park  and  DOt 
in  the  battery.  Air-i)umps  are  provided  for  this  purpose.  The  me*'y 
pressure  in  the  cylinder  (luring  the  experiments  has  been  400  iwuii*^ 
per  square  inch,  about  21.2  atmosphere-s,  the  piece  being  in  the  6n^ 
position,  and  corresponds  to  500  ponnds  when  it  is  in  the  loading  ^K>^ 
lion.  If  it  should  be  necessary  for  any  reason  to  increase  the  presst^ 
in  the  cylinder,  portable  air- reservoirs  are  provided  containing  air  cc^ 
pressed  to  75  or  80  atmospheres.  The  gun  has  beeu  fired  many  tin^ 
with  12  pounds  of  powder  and  a  projectile  weighing  64  pounds ;  r^ 
carriage  worked  well.  It  has  been  found  that  it  can  be  fired  ut  the  r^ 
of  one  round  per  minute  at  low  angles  of  elevation.  .  J 

The  weight  of  the  carriage  complete  is  02:^  cwt.,  the  service-carriiM 
being  32}  cwt.  Major  Moncriett"  believes  the  weight  may  be  r<><In^ 
(by  making  the  cylinder  of  bronze  instead  of  iron,  the  plunger  a  bollol 
cylinder  of  wrought  iron,  and  the  lever-arms  of  built  beams  iustoad  J 
solid)  to  50}  cwt.  1 

The  great  weight  of  the  carriage  is  still  regarde<l  as  a  i 

tion  to  it.     Ucsides,  the  complex  ami  delicate  nature  of  fli  \1 

and  the  complication  of  stores  require*!  to  go  with  it,  induco.tbe  boUS 
that  it  would  pix>ve  too  cnmbions  for  use  in  sieges  geuerally.  1 
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lie  application  of  the  principle  of  rifling  to  mortars,  in  common  with 
guns  of  all  kinds,  has  hail  the  ett'ect  to  obliterate  to  a  {;fr6**t  ilejjree  the 
sharply-deliued  lines  of  diatinctioii  which  formerly  divided  the  ditferent 
classes  of  cannon,  and  to  reduce  them  mure  climely  to  a  common  model, 
adapted  more  nearly  to  a  common  use.  Tlie  rilled  mortar,  to  give  it  the 
desired  etliciency,  has  been  increased  in  leugrth  until  it  ditfers  in  no  re- 
spect from  a  howitzer  or  short  jinn,  and  is  no  longer  confined  as  formi-rly 
to  a  vertical  fire  exclnsively,  but  may  be  used  with  effect  for  direct  or 
tsnrved  lire,  with  solid  or  hollow  shot,  as  well  as  shell. 

The  caniages  for  the  ditferent  (runs  have  had  to  undergo  necessarily 
corresponding  changes  to  adajit  them  to  the  new  conditions  of  serdoe; 
»nd  as  the  guns  have  been  moditted  till  they  bear  a  close  resemblance 
'i  other,  sn  the  carriages  on  which  they  are  mounted  are  less  dis- 
"  in  apix'arance  an<l  more  nesuly  approach  the  same  pattern. 
Tiie  mortar,  in  jiiac'*  of  being  moutited  as  furiiierly  ou  its  bed,  must  in 
its  changed  condition  be  provided  with  a  carriage  constructeil  so  as  to 
enable  it  to  deliver  its  Are  at  any  angle  from  tt°  to  liO^,  and  be  turned 
aub  promptness  on  any  object  within  a  wide  Held  of  tire. 

"  Austrian.    (Plate  XL  I.) 

This  «;rtrriage  is  composed  of  two  cheeks,  each  formed  of  two  plates 
of  boiler  iron  riveted  together  around  their  onter  edges,  with  a  wrought- 
iron  frame  between  them.  The  cheeks  are  47  inches  high  in  front  and 
18i  inches  in  rear.  Trunnion-beds  formed  in  the  upper  face  are  pro- 
vided with  trunnion-plates  and  cap  squares;  the  latter  are  held  each  by 
two  keys. 

^Dhe  two  cheeks  are  joined  together  front  ami  rear  by  two  transoms, 
^Wi  formed  of  two  ]ilat«8  of  iron  and  angle-irons.  TUese  transoms 
^Bj)  through  cuts  made  in  the  inner  plate  and  are  rivet^nl  to  the  outer 
pBte  of  the  cheek;  they  are  also  secured  to  the  inner  plate  by  angle- 
irons  riveted  to  each.  Two  bolts,  a  and  h.  pjiss  through  these  transoms 
ind  join  the  cheeks,  besides  the  bolt  o,  about  a  third  ol  the  height  from 
Lbe  top  in  front.  The  part  of  the  bolts  embraced  between  the  cheeks 
a  wronght-iron  pipe  over  it. 

sqnaie  hole,  d,  is  cut  in  the  cheek  near  the  front  edge,  intended  for 
wronght-iron  axle  used  in  transportation.    The  axle  is  composed  of 
I  bodv,  square  in  cross-section,  aud  two  cyliadriwil  arms  for  the  wooden 
Pl'a. 

lie  clieeks  are  provided  with  four  pairs  of  track  wheels,  S,  two  for 
ring  the  carriage  to  the  front  or  rear,  and  two  others  for  moving  k 
srally.  They  are  all  aiounted  on  eccentric  axles,  which  have  cast-iron 
Idajjike  sockets,  t.  The  carriage  may  be  thus  moved  in  either  direc- 
as  may  be  desired,  or  it  may  rest  flat  on  the  platform  for  firing. 
(le  held  in  position  by  means  of  keys. 

.iting  apparatus  is  composed  of  a  screw,  h,  which  moves  the 
,  /;  this  has  a  hook  which  bears  against  the  breech  of  the  mortar. 
•  ''TOW  rests  in  a  bed  of  sheet-irou  iuclineil  npward  to  the  rear,  riveted 
lo-irons  to  the  inner  face  of  the  cheeks.  Near  the  rear  end  of  the 
[  more  is  a  collar, »,  in  which  the  screw  tnrns.  The  head  of  the  screw 
tin  it  holes  in  which  is  inserted  a  crank-handle  to  give  rotittion  to  the 
pw.  The  nut  is  guided  iu  its  motion  by  two  projections  which  move 
Wrr^sponding  grooves  in  the  bed.    For  tiring  at  low  angles  of  elova- 
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tion  a  block  is  placed  on  the  book,  fitting  over  it  and  iDcreasiiig  il 
height. 

In  order  to  bring  the  mortar  quickly  from  the  firing  position  to  thai 
for  loading,  there  are  fastened  to  either  side  of  the  breeoh  of  the  niorfc 
two  circular  steel  arcs  with  teeth  which  engage  each  with  a  pinion  o 
the  inner  face  of  the  cheeks.  A  wheel  and  pinion  on  the  outside  of  tb 
cheeks  are  used  to  give  motion  to  the  inner  pinion. 

A  key,  r,  serves  to  hold  the  mortar  in  any  desired  position.    The  twi 
circular  arcs  rest  against  bronze  friction-wheels.    These  arcs  are  al 
used  when  it  is  desired  to  change  quickly  from  one  angle  of  elevatio 
to  another  quite  ditt'erent.    The  breech  is  raised  by  the  use  of  the  piii^ 
ions,  but  the  nut  is  brought  back  by  turning  the  screw  with  the  hani 
until  it  is  in  a  position  near  the  desired  one,  when  the  exact  angle 
given  by  means  of  the  crank  a])plied  to  the  head  of  the  screw. 

An  arrangement  is  made  for  pointing  the  mortar  quite  similar  to  thi 
used  in  Prussian  siege-carriages  for  tiring  when  the  object  cannot 
seen.  A  sheet-iron  plate,  v,  is  hinged  to  each  transom  and  habitual! 
kept  in  a  vertical  position  by  a  hook  or  turn-key,  and  let  down  on  tli^ 
platform  when  the  mortar  is  to  be  pointed.  The  direction  of  the  fin 
being  determined,  two  strii)8  of  boards  are  screwed  to  the  platform  am 
divided  in  millimeters,  one  strip  corresponding  to  the  front  pointing 
l)late  and  the  other  to  the  rear  one.  These  plates  have  each  an  iiute 
marked  on  it,  enabling  the  gunners  to  point  the  mortar  in  a  directioi 
parallel  to  the  one  desired.  Before  firing,  the  pointing-plate  is  rai 
and  fastened. 

A  small  shelf,  u,  is  bolted  to  the  oblique  faces  of  the  cheeks,  and  in 
tended  to  8ni)port  the  breech  wedge  when  it  is  taken  from  it.s  mortisi 
A  piece  of  board  should  be  first  laid  on  the  shelf  for  the  wedge  to  rest  odiJ 

In  order  to  transport  the  mortar  an  axle  is  inserted  in  the  cheeks  of  th 
can-iage  and  ordinary  wheels  are  put  on,  raising  the  carriage  with  Jacki 
A  trail  is  provided  which  has  a  lunette  for  hooking  on  to  an  ordiiini 
siege-limber ;  it  is  secured  to  the  carriage  by  passing  one  end  under  th 
front  transom  and  engaging  it  in  two  hooks  under  the  pointing-bed,  uo( 
held  by  a  cross-piece. 

Weight  of  the  carriage,  5,140  pounds ;  of  the  axle,  231  jwunds;  tb* 
trail,  192  pounds ;  with  the  lock-chain  and  shoe,  28(5  pounds ;  the  t*o 
wheels,  470  pounds ;  the  limber  with  wheels,  S36  pounds ;  the  total 
weight  of  the  carriage  ready  for  traveling,  ti,973  pounds;  with  the  niof- 
tar,  17,820  pounds.  Width  of  track  of  rear  wheels,  72  inches;  frour 
wheels,  48.5.     Angle  for  turning,  42^, 

The  elevating  screw  with  the  ordinary  hook  will  give  elevation  of  2' 
to  60°;  by  putting  on  the  block,  angles  from  IIP  to  20^. 

Germany.    (Plate  XLII.) 

This  carriage  is  composed  of  two  wooden  cheeks,  the  greater  porti^ 


of  the  border  re-enforced  by  iron  straps  and  joined  together  by  fo 
wooden  transoms  and  eight  transom-bolts.     A  trunnion  piece,  «, 
wroughtirou  is  bolted  to  the  upper  side  of  each  cheek,  and  is  providi' 
with  a  cap-square,  key,  and  chain 

The  elevating  ajqiaratua  is  composed  of  a  long  iron  screw  with  a  squai 
double  thread,  turning  from  right  to  left,  and  inclined  at  about  2.'»^ 
is  terminated  at  the  upper  end  by  a  wheel  and  handle,  and  turns  iu  t 
collars  fastened  one  to  the  front  side  of  the  lower  transom  and  the  ot 
to  the  middle  transom.    The  nut  c  travels  along  the  screw  througbi 
ts  length.  The  ends  of  the  female  screw  are  provided  with  rollers,  which 
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tbe  grooves  of  chaunel-beams  secured  oa  the  inner  face  of  the 
,    Two  iron  rods,  o,  connect  the  female  screw  to  the  breech  of  the 

which  has  a  horizontal  hole  drilled  into  it  to  receive  a  bolt, 
ig  an  axle  around  which  the  rods  o  o  move.  By  this  arrangement 
of  elevation  from  0*^  to  75°  may  be  given, 

carriage  is  provided  with  two  siege-wheels  and  a  wrougbt-irori 
rhich  may  be  raised  vertically  by  means  of  a  hoisting  apparatus 
ide  to  move  in  two  slots  formed  by  an  iron  bar  fastened  to  the 
i£e  of  tbe  cheeks.  This  axle  has  near  each  arm  a  square  re-enforce, 
vertical  hole  in  it,  in  which  is  [ilaced  a  bronze  female  screw  with 
lie  threiul;  one  nut  is  right-handed,  tbe  other  left.  The  hoisting 
itus  is  composed  of  two  vertical  screws  in  the  slots  e  passing 
h  the  nuts  in  the  axle.  The  screws  have  on  their  upper  end  the 
heel/,  engaging  in  the  threads  of  the  endless  screws,  one  of  which 
tbanded,  the  other  left,  and  mounted  on  the  same  horizontal  shaft, 
is  turned  in  journal-boxes  in  the  upper  part  of  the  grooves  by 

of  a  capstan-handle,  h,  on  each  end.    Tbe  axle  is  guided  in  its 

in  the  grooves  by  a  jilate  of  iron,  b,  screwed  to  the  inner  face  of 
le,  between  the  two  shoulders,  and  terminating  in  square  hooks, 
form  guides,  and  slide  in  the  grooves. 

hoisting  apparatus  is  used  either  to  lower  the  carriage  on  tbe 
rm  by  raising  the  wheels  so  that  they  do  not  touch,  or  to  raise  the 
je  by  bringing  the  wheels  on  the  ground.  Four  men  at  the  handles 
screw  are  sufficient  to  do  this  work.  To  lower  the  mortar  on  the 
rm,  it  is  necessary  to  raise  the  wheels  only  from  ^  to  ■{  of  an  inch, 
as  for  transj^ortation  of  the  mortar  the  carriage  must  be  raised 
eutly  to  attach  it  to  the  limber.  This  is  done  by  means  of  a  trail, 
•iron.  This  has  a  lunette  at  one  end,  and  is  made  fast  to  the  mid- 
nsom  by  means  of  a  bolt,  /,  and  to  the  rear  transom  by  two  iron 
1,  between  which  it  is  held.  A  15-centimeter  gun-limber  is  nsed. 
wear  on  the  female  screws  in  the  axle  is  diminished  by  means  of 
>8  with  screw  ends  ;  the  axle  is  lowered  to  its  lowest  point  in  the 
S,  the  ends  of  the  stirrups  are  passed  through  holes  drilled  in  the 

the  right  and  left  of  the  shoulders,  and  the  threaded  ends  are 
(d  into  double  nuts,  which  are  jammed  hard.  The  middle  part  of 
rrup  fits  in  a  notch,  q,  cut  in  the  lower  end  of  the  screw,  and  pre- 
it  from  turning. 

re  are  several  other  irons  on  the  cheeks :  two  priming-wire  eye- 
four  e(iuipment-riugs,  i  i,  two  hooks,  t,  and  a  ring,  «,  for  the  lock- 
four  plates,  p  p,  at  the  rear,  two  of  which  are  on  tbe  outer  face  of 
eeks  and  two  on  the  rear  face  ;  they  present  a  kind  of  cup  turned 
urard,  in  which  the  hook  of  the  roller-handspike  engages.  The 
front  transom  and  rear  transom  iire  provided  with  jwin ting-plates, 
ght  of  carriage,  4,4.57  pounds;  the  carriage  and  mortar,  11,125 
s.  Height  of  the  axis  of  the  trunnions  above  the  platform  in  firing 
»n,  64  inches.  Length  of  the  cheeks,  80  inches.  Total  length  from 
mt  part  of  the  wheels  to  the  end  of  tbe  trail,  1.58  inches. 

Krupp'a.    (Plate  XLIII.) 

pp's  carriage  for  what  he  designates  as  his  2.S-centiraoter  (11-incb) 
ser  is  arranged  to  enable  the  gun  to  deliver  a  direct  fire  over  a 
)t  as  a  gun  mounted  in  an  ordinary  barbette  battery,  and  to  fire 
ortar  at  an  angle  of  elevation  of  7.5'^. 
carriage  iu  its  geuoriU  cousti'action  is  similar  to  that  made  for 
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sea-coast  snns,  with  ancb  modifioatioDS  as  became  oeoessarj  to  fit  H  f4l 

the  sfH'cial  servic<>  re(|iiired  of  it. 

To  euable  the  cbaasis  to  resist  the  strain  broagUt  upon  it  in  flrin!;: 
elevations  of  75°,  the  rails  are  made  to  l>ear  evenly  on  fonr  tr a 
des  hiid  in  the  platform,  distributed  at  equal  distaui:es  trum  e;u. 
The  rear  travuri^e-whcels  are  mounted  on  eccentric  axlos,  and  wt 
gnn  is  to  be  traverwd  these  wheels  are  thrown  in  g^ear,  and  wh*! 
proper  horizontal  direction  has  been  given  to  the  gun  they  are  thronl 
out  of  gear,  and  receive  none  of  the  shock  of  the  recoil.    T*^ 
traversing  the  chassis  are  the  same  as  in  the  sea-ooast  can" 
a  windlass  and  chain  made  fust  to  the  platform  noitr  either  eua  ut  lijq 
outer  ti-averse-circl&    Tbe  pintle  is  in  tiie  front  transom. 

In  order  to  preserve  the  axis  of  the  gun  at  the  pro[)er  '  <'A 

the  platform  to  eriablp  thp  p-iiii  to  lire  over  parapet*,  of  ; 
8tru4>tion,  it  is  o  the  top  carriage  as  much   higl 

the  top  of  the  r  i  lowered.    To  give  the  different 

lions  ranging  from  0  to  7.')'=,  a  circuUir  rack  is  Used  to  the  uudor  side  ol 
the  gun,  the  center  of  the  rack  being  at  the  intersection  of  the  axisu^ 
the  trunnions  with  that  of  the  gun.  A  cog-wheel  engages  in  the  teell 
of  the  rack,  ami  is  nperated  by  two  wheels  on  the  outside  of  the  cbeeks 
the  same  as  in  the  soa-coast  carriage.  A  graduated  arc  is  attachwl 
the  outside  of  the  left  cheek,  Juat  under  the  trunnion  ;  an  index  aboiijj 
II  inches  in  length  is  made  fast  to  the  left  trunnion,  and  indicates  tba 
elevation  of  the  gun.  The  means  for  checking  the  recoil,  running  tin 
gnn  from  battery,  hoisting  the  shot,  &c.,  are  the  same  as  in  the  otlit'ij 
carriages  for  iieuvy  guns. 

KussiA.    (Plate  XLIV.) 

The  ()  inch  mortar  carriage  represented  in  Plate  XLIV,  as  well  .is  tlie 
8-inch,  wbich  dilfers  from  this  oidy  in  the  dimensions,  were  designed  I'f 
Colonel  iSemenotf.  It  is  composed  of  two  cheeks  of  boiler-plate  1  iucli 
tiiick,  connected  by  five  bolts,  with  pipes,  forming  transoms,  two  above 
and  three  below.  The  trunnion-bed  is  formed  by  re-enforcing  the  hol« 
cnt  in  the  plate  with  a  flat  piece  of  iron  on  the  outside  and  an  angleinm 
(Fig.  9)  on  the  inside.  The  truuuion-bed  is  secured  to  this  by  means  <>' 
rivets  witli  countersunk  heads,  and  inside  of  the  angle-irons  are  the  j 
batt*'ns,  (Fig.  3,)  with  screws  on  the  end  for  holding  the  cap-squares- 

The  lower  edge  of  the  cheek  is  re-enforced  both  on  the  inside  ando''^ 
side  by  angle-irons,  and  shod  with  a  flat  bar  fastened  by  rivets  with  cou" 
tersunk  heads.     Two  guides  are  fastened  to  the  angle-irons  in  froat| 
rear,  and  serve  to  guide  the  carriage  in  its  motion  by  pre^iug  &g 
the  directrix,  which  will  be  mentioned  hereafter. 

The  elevating  apparatus  is  com|>oscd  of  an  arc  fastened  at  each  9 
to  the  mortar,  having  toeth  whicli  engage  in  a  pinion  mounted  on 
axle  turned  by  two  handles  outside  of  the  cheeks,  (Fig.  1.)     Two* 
noneers,  one  on  the  right  and  the  other  on  the  left,  give  the  elevation 
turning  the  two  handles  at  the  same  time.    The  augles  af  fire  are  or 
braced  between  5°  depression  and  73^  of  elevation.    A  clamp-screw  ' 
the  left  end  of  the  shaft  pusveats  the  gun  from  moving  after  it  hast  bee 
pointed. 

To  load  the  mortar,  it  must  be  brought  after  firing  to  nearly  a  horizoiS 
tal  position.  The  nse  of  a  gunner's  level  each  time  is  avoitled  bv  bavia| 
a  grraduated  bronze  arc  fastjened  on  the  outside  of  the  cheel<  "  i 

tbe  right  trunnion,  (Fig.  lt>,)  and  an  index  marked  on  Ui  < 

truunion.  J 
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flrinpf,  tlie  carriage  Klidea  on  the  platform;  or,  for  the  facility  of 

ling  it  into  battery  and  moving  it  laterally,  it  may  bo  moanteil  by 
jns  of  four  truck-wheels  on  a  kind  of  low  chassis  or  directrix,  (Fig. 

The  two  front  wheels,  monuted  on  the  same  axle,  are  just  over  the 

}p  of  the  chassis,  but  do  not  touch  it;  the  rear  wheels  are  uioniited 

:h  on  a  crank-axle,  (Fig.  C;)  a  forked  lever,  which  can  be  brought 

\u  between  the  cheeks,  serves  to  bring  the  wheels  iu  cor. tact  with 

tops  of  the  directrix. 
To  cause  the  carriajre  to  run  on  its  four  wheels,  it  is  sufficient  for  a 
jnoneer  to  force  the  forked  lever  down  to  the  rear;  the  rear  end  of 

carriage  is  thus  raised,  and  the  front  wheels  are  made  to  bear, 
fhe  directrix  (Kig.  4)  is  composed  of  two  wooden  beams,  covered  on 
fop  and  sides  by  plates  of  iron,  and  joined  by  two  wooden  transoms  and 
three  bolts.     Near  the  front  end  is  an  iron  axle,  with  a  vertical  hole  in 
its  middle  for  the  pintle,  and  providetl  with  two  traverse-wheels  which 

on  the  front  traverse-circle  of  the  platform.  Two  barters,  attached 
the  front  end  of  the  directrix,  stop  tbo  carriage  in  its  motion  into 
^tery,  and  two  couuterhurters,  placed  in  rear,  limit  the  recoil  when 
lig  at  low  angles.  Near  the  middle,  between  the  two  beams,  is  placed 
ll'aversB-wheel,  which  travels  on  the  rear  traverse-circle.    The  direct- 

is  provided  underneath  with  four  cross-sleepers,  which  prevent  its 
jding  under  the  weight  of  the  carriage. 

The  length  of  the  directrix  will  allow  a  recoil  of  9  feet,  which  is 
jcient  for  the  maximum  charges  with  a  dry  platform  at  angles 

iter  than  20°,  and  with  a  damp  platform  at  angles  greater  than  Ij'. 

le.ss  angles  it  is  necessary  to  throw  some  sand  under  the  carriage. 
Co  give  lateral  motion  to  the  mortar,  if  only  a  slight  motion  is  re- 
quired, insert  the  end  of  the  lever  in  the  holes  in  the  rear  txaverse-circle 
'  press  against  the  carriage.    If,  on  the  contrary,  it  is  desired  to  move 

carriage  through  a  great  ^ngle,  the  directrix  is  traversed  on  its 
eels  by  three  or  four  men  palling  on  a  rope  fastened  to  its  rear  end. 

The  platform.    (Plate  XLT.) 

The  platform  originally  adopted  was  fan-shaped  ;  nine  sleciicrs  semi- 
sular  in  cross-section  were  jilaced  crosswise,  four  toward  the  front, 
iree  in  the  middle,  and  two  in  rear,  seen  in  cross-section  in  Fig.  1, 
[Plate  XLIV;)  eleven  round  sleepers  wore  laid  on  and  slightly  let  into 
them  :  nine  of  the  round  sleepers  were  laid  down  in  the  shape  of  a  fan, 
:ind  flie  other  two  halved  into  the  others  formed  the  rear  oblique  sides 
3f  the  platform.  On  top  of  the  eleven  sleepers,  and  slightly  let  into 
:hem,  were  laid  thirty-two  6-inch  square  scantling  of  variable  length, 
iccordiug  to  their  position,  the  ends  cut  off  obliquely.  Tlie  last  sixteen 
tcantling  were  secured  at  their  ends  by  two  hurter-planks  let  into  tbo 
scantling  and  held  by  bolts.  The  front  scantlings  were  secured  in  the 
lame  way,  only  the  Imrter-plank  was  not  lot  into  the  scantling.  lu  rear 
>t  each  sleeper  a  large  picket  was  driven,  ifear  the  frout  end  of  the 
^^tfurm  the  piutle-plate  and  friction-circle  were  placed  and  screwed 
^Bjaud  near  the  middle  of  the  platform  a  second  traverse-circle  with 
^■■l  holes  in  it. 

^^HFlength  of  the  platform  was  16  feet,  its  slope  to  the  rear  1^,  and 
HBlnteral  field  of  lire  90^.  This  platform,  which  is  still  provisionally 
■fed  lu  sea-coast  batteries,  has  been  recently  replaced  in  siege  and  garri- 
^B  biitteries  by  a  simpler  one,  which  has  been  tested  since  1S73.  This 
^^  is  formed  of  two  rectangular  parts  of  unequal  width.  It  is  com- 
^K?d  of  nine  sleepers  (Fig.  4)  G  inches  square,  laid  down  lengthwise 
H       33  OBD 
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eovf rA<l  n  ith  twenty  planksS  inches  thick  and  9  inelwe  vide:  Bevin 
MiMpeni,  tlvo  iu  tlie  luiddle  and  two  ac  tb«  edge  of  tbe  pUtforra,  are  15  1 
f(Mt  lontr,  iitid  (<xttMi(l  frrnu  oue  end  to  tbe  other:  tbe  fcnataing  two  are  1 
7  l^i-t  U  IiicIk'n  Ion;,',  ami  Hupport  only  tb«->  rear  pisak.  ] 

')'Im'w1<'4>|mtm  rest,  im  tbe.  beiids  of  lift'.  'cket»2ir   "  fieri 

nml  t  IV't'l  loiii;,  driven  into  the  earth.  ss-pieoe^ .  ultr  I 

'il  rndN  an<l  inid«llc  of  the  seveu  loug  sleepers;  (hat  under  tb«  I 

tipliorlN  thii  front  ends  of  the  short  sleepersi  also  the  tnivenie-  ] 

nti'  lie  renr  end  of  the  carriage.  | 

MMiher  iH  jdiieed  in  rear  of  the  steepen,  aod  is  held  in  plncoj 

by  llvo  pH'ketN  I  inelien  sipiare  and  5  feet  long,  driven  into  the  Oiirth;! 

liliit*  of  (ho  de«ik-pliinl<  are  <5  feet  long  and  eleven  are  8  feet ;  the«e  InsC  1 

hhUhkI  ono  foot  alterinitely  to  the  right  and  tbe  left,  so  that  the  retkr  I 

i(Nrl  of  thti  philforni  1m  10  feet  wide.    The  plauk  are  nailed  with  seventy-] 

IWo  iimIIm,  ttnd  (lie  wlioki  rendered  secnre  by  sixty-one  pickets  driven  utj 

did  en<lN  of  tbe  )«lee|»ei'H  itnd  tbe  planks.  I 

'I'be  pintle  pliilo  un«l  friution-plate  are  held  in  fronC  by  wot^l-screwn,! 
Ih4«  hitler  l>y  eleven  Ncrews.     A  second  traverse-circle,  v    ' 
II)  It,  itlio  inner  rndlUM  being  ti  feet,)  islet  into  tbe  deck 
U\  •  WH,  tlio  lieadK  countersunk.    The  recesses  for  ;li»-  plaie  and  J 

i<lt<  >eil  iiH  the  holes  for  the  nails,  are  prepared  and  bored  in  tbu] 

iliinkn  liKloie  tbey  are  laid  down.  The  platform  is  made  of  piuo,  and  I 
•  liined,  \sllb  the  exception  of  the  pickets.  It  has  a  slope  to  the  rear  I 
(if  il' '.  The  tront  end  is  8  feet  below  the  drestof  the  piirapet,  and  it  has  | 
(I  Inleiul  Held  of  lire  of  3U^  The  total  weight  of  the  platform,  including] 
M  iiiiitiUi«r  of  Npuro  parts,  but  not  the  pintle  and  traverse-circles,  is  3,04u| 
|HiH'"i-  I 

I  Unff  pi>nltk>n  of  the  carriage. — For  tran.sporting  the  mortar  J 

lilnl  II  ~  I  Miiiitiid  iin  axle  has  been  tltted  to  the  latter  for  two  wheels,  and  al 
Minvable  liitll  inlended  to  bitch  on  to  the  siege-limber  is  usetl,  (see  Fig.  I.)J 
|''ll|.  il  mImmvn  htiw  Mm  axle  is  held  in  the  boxes  cut  iu  the  front  edge  of] 
tliM  I'liei'liN  II',  niennn  of  i-ap  squares  and  bolts.  The  movable  trail  isl 
(epri'Menled  In  I'l^.  I,  with  its  lunette,  its  friction-plate,  and  lashing-ring.  I 
Il  |m  jnil  In  pliiee  by  un.serewing  tbe  two  rear  bolts  of  the  carriage,  bring- 1 
Uin  llttt  liall  III  poMlllou,  replacing  tbe  bolts,  and  securing  them  by  the  j 

lllllM.  I 

'Mio  nttnlur  being  in  buttery,  to  put  it  iu  traveling  jwsition  it  is  rtiu  I 

\.<u  I    III  llie  leiii'  ol  the  platform;  the  axle  and  trail  are  [)Ut  in  place.  I 

n|  111  I  he  earriiige  is  raised  by  means  of  a  jack  put  under  the  mid-  I 

....  .1  ili«i  ii\te,  bloeking  up  with  blocks  till  it  is  high  enough.    The  rear  j 

t>Md  nl'  lite  eanliiKe  Ih  raised  with  two  Jacks,  or  by  means  of  a  lever-bar  ] 

MiMMi'il  under  I  lie  eari'la^e  crosswise.    The  wheels  are  put  on  and  tbe  ] 

IiiiIm'i  liiioliedi     .\  Meat  for  tbe  driver  is  placed  on  the  forward  end  of  J 

'  the  pintle;  iu  the  box  under  this  seat  the  bandle»  ] 

w  me  e«rrie<l;  tbey  have  to  be  removexl  to  Jidmit  j 

on.     The  axle  is  [trovided  with  a  bucket-book.        I 

iirriinnetl  so  as  to  be  dnjwn  by  ten  horses.    In  reAtl 

lU.i  bur,  Willi  its  two  swingle-trees,  a  longer  imH 

il  provided  with  two  swingle-trees.    The  poll  lov-j 

liee  III    111  end  with  three  swingle-trees;  the  front  borsesi 

III  I  lie  iiiieew  of  the  three  middle  ones.    Two  lock-shoos  fori 

lie  eiirrled  on  the  body  of  the  limber.  ^| 

,,,.1  id  lbi«  niortarcarriages  are  carried  by  themselves  iai 

klr,  .  I  hull-  eiiii  be  carried  in  one  wagon.  1 
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Weights,  itc. 

I'oanil*. 

light  of  the  carriage  with  mortar  and  Umber • , 8,833 

fcight  of  the  mortar 3,461 

tijjht  of  the  carriage  without  trail,  axle,  or  wheels .............. 2,692 

bight  of  the  trail  and  seat R, :t73 

light  of  the  axle  with  two  wheels 1, 030 

light  of  the  siege-limber «. l.-'iTa 

Biber  of  horses  to  draw  the  carriage 10 

Bole  length  of  the  carriage  to  the  end  of  the  pole .....         23  feet. 

ifh  of  tlie  carriage 7(i    iBche-". 

iiueter  of  the  front  wheels .,....,., bC>    inches. 

ktiicter  of  the  rear  wheels ...,,.. O'H  laches. 

Old  pattern. 

Che  top  carriage  ia  made  of  a  single  thickness  of  boiler-plate,  about 
_  Inch  thick  foi  the  Cinch  moitar.  This  plate  is  strengthened  by  anglo- 
iroa  riveteil  to  it  around  its  outer  edge.  The  trunnion-plates  are  rivet- 
ed to  the  cheek-plates,  and  are  graduated  into  degrees  and  quarters, 
and  .serve  in  place  of  a  quadrant  to  determine  the  elevation  of  the  gun, 
the  index  being  made  fast  to  the  trunnion.  The  cap-squares  are  keyed 
iu  place  like  those  belonging  to  the  field-batteries. 

A  circular  iron  rack  is  fastened  to  the  under  side  of  the  gun  in  the 
vertical  plane  through  its  axis,  the  center  of  the  circle  being  in  the  axis 
of  the  trunnions.  A  cog-wheel,  which  engages  in  the  teeth  of  this  rack 
is  on  a  shaft  passing  through  the  two  cheeks  at  right  angles  to  them 
and  near  their  front  edge;  it  is  operated  by  a  craak-haudle  outside  ot 
^le  cheeks. 

HKrUe  rollers  are  on  the  inside  of  the  cheeks,  the  rear  one  being  on  an 
PEentric  axle.  When  this  is  thrown  in  gear  the  rear  part  of  the  car- 
riage is  raised,  and  its  weight  is  brought  on  the  front  and  rear  rollers. 
^^e  rear  transo^u  has  two  guides  which  project  down  on  the  outside  of 
^bi  chassis. 

^Kbe  chassis  ia  comi>08ed  of  two  wooden  rails  connected  by  transoms. 
^^^y  are  hhod  with  iron  on  top  and  on  the  outer  sides,  to  prevent  ohaf- 
1^^.  The  chassis  is  narrow,  being  of  less  width  than  the  top  carriage, 
and  rests  directly  on  the  platform.  It  is  traversed  by  means  of  a  block 
And  tackle  made  fast  on  either  side  of  the  platform,  or  by  handspikes. 

^  SLING- WAGON. 

^^B  Englaio).    (Plate  XLVI.) 

The  iron  sling  wagon  is  composed  of  a  perch,  two  sides  and  twocross- 
[>iecc3,  two  cheeks,  an  axle,  and  axle-body.  The  perch  and  sides  are  of 
Sirder-iron,  and  are  connected  by  a  cross-piece,  also  of  girder-iron,  riv- 
■had  to  them  in  front,  and  by  the  axle  which  is  riveted  to  them  iu  rear; 
^^to,  by  a  stay  of  round-iron  from  the  perch  to  each  side. 
^Kbe  axle  is  arched,  to  give  greater  room  under  it,  and  has  in  the  mid- 
^Atwo  lags  which  receive  the  ])erch  and  the  rivets  to  secure  it,  also,  a 
^■tjecting  piece  at  the  shoulder  for  riveting  it  to  the  side.  The  cheeks 
^B  of  T  iron,  and  are  riveted  to  the  sides  ;  they  support  the  windlass 
^Hectlyover  the  shoulders  of  the  axle.  The  i>erch  has  a  lunette  by 
^Rcb  the  rear  wheels  are  connected  with  the  limber.  A  windlass  of 
^ft,  cylindrical  except  at  the  ends,  where  it  is  octagonal,  is  provided 
^Bli  ratchets  and  handspike  sockets.  It  has  a  iiook  at  its  middle,  to 
^Htean  eye  iu  the  middle  of  the  sling.    Two  similar  books  are  on  each 
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end  of  tbe  axle-bed,  to  take  the  ends  of  the  sling.    The  handspikes  aw  1 
80  inches  long;  two  of  them  have  15  feet  of  2iiich  rope  made  fast  to 
the  small  end.    The  windlass  is  worked,  in  raising  tbe  load,  from  the  | 
rear  of  the  wagon. 

The  limber  is  wholly  of  iron.    The  axle-body  is  built  up  by  riveting 
two  plates  on  the  sides  of  the  axle,  with  the  pintle  between  them,  and 
covered  with  a  top-piece.    The  three  futchella  of  T-iron  are  riveted  to  i 
the  axle-body,  and  bolted  to  the  splinter-bar;  this  is  made  of  plates, 
trough-shaped,  and  strengthened  by  a  stay  of  round-iron  at  each  end,  i 
connecting  it  to  the  axle-body.    The  wheels  are  wooden,  with  bronze  j 
nave  boxes  and  wrought-iron  tlanges. 

Princijml  tecighls  and  dimetuimu. 

Weicjlit  of  Blinjj-wngon . ...... 4,7B0  pODDds. 

Weight  of  Bling-wnnon  wheel 777  pounds. 

iJiainetor  of  8liii);-wfleou  wbeol 7  feet. 

J  'iiiiiii'tcr  of  liniber-wni'(>l ........  5  feet. 

Wiilth  of  tiro  of  waguo-wbeel 6  iuclies. 

Width  of  track 71  luchea. 

EUSSIA. 


A  sling-cart  was  seen  at  Abonkoff,  where  the  large  steel  guns 
made.    It  was  used  for  trau.sporling  K-iMch  guns  to  St.  Petersburg,  aa< 
was  of  iron  throughout,  cast-iron  naves,  spokes  of  round  bars,  aa«J 
broad  tires,  1-t  inches  in  width,  of  rolled  iron. 

The  means  used  for  hoisting  the  gun  were  two  strong  screws,  whicl* 
were  o])erated  at  the  same  time  by  a  pinion  placed  between  them,  au** 
engaged  in  teeth  on  a  nut  on  each  screw. 

Colonel  lischike's  wooden  tent.    (Plate  XL VII.) 

The  model  of  this  tent  in  the  Russian  exhibit  at  Vienna  is  of  pecali&^ 
construction,  and  found  much  favor  among  military  men. 

The  frame  is  of  iron,  and  is  covered  with  thin  pieces  of  board  10  fet 
long  and  1  foot  wide,  overlapping  each  other  like  Venetian  blinds.    TU^ 
ridge  is  of  canvas.    The  iron  frames  are  four  in  number.    It  has  tk< 
adva  itage  of  being  cheaper,  more  durable,  warmer,  capable  of  bette 
ventilation  than  the  canvas  tent. 

T.  T.  S.  LAIDLEr, 
Colonel  of  Ordnance, 
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APPKNDIX  L, 

Dort  nf  Lieut.  Cul.  J.  0.  Benton,  Ordnance  Corpit,  on  European  or<hiiutcn 
ami  ordnance  stores. 

National  AEMonr, 
Sjirhtffjicld,  Mass.,  December  20, 1875. 

Sir:  I  have  the  honor  to  transmit  a  copy  of  the  notes  made  on  my 
official  visit  to  Europe  in  iy73,  acfMjmpauied  by  a  book  of  drawings  made 
from  original  sketches. 

•  •••••• 

It  was  the  desire  of  the  Kussiau  officials  that  nothing  observed  at 
Cronstadt  should  be  published,  but  should  bo  regarded  as  coufideutial. 
Ueuce  the  marginal  notes  to  this  effect. 

Very  respectfully,  your  obedient  servant, 

J.  G.  BENTON, 
Lieut.  Col.  of  Ordnance,  Commandinij. 
The  Chief  of  Ordnance,  U.  S.  Army, 

Washington,  D.  C. 


E.dract  from  Lieutenant  Colonel  Benton's  journal  of  visit  to  Europe. 

RUSSIA. 


Under  the  guidance  of  Captain  Kalinski,  of  the  Enssiau  army,  an  otTi- 
cer  detailed  by  instructions  of  the  minister  of  war,  Lieutenant  Colonel 
Laidiey,  Miijors  Benton  and  Crispin,  and  Mr.  Pheifl'er  visited  the  several 
mauutactories  of  ordnance  luaterial  in  and  around  the  city  of  Saint 
'7eter8burg. 

The  first  place  visited,  on  the  29th  of  July,  was  the  shop  where  field, 
toege  and  the  smaller  sea-coast  cannon  are  rilled,  and  the  breech-loading 
'apparatus  applied  to  them.  The  following  are  some  of  the  points  noted, 
viz :  Nearly  all  the  Kussiau  field-cannon,  and  a  portion  of  the  siege-can- 
nou  are  made  of  bronze  derived  from  the  old  muzzle-loading  caunou  on 
hand.  This  material  is  found  to  answer  well  for  breech-loading  cannou 
of  small  caliber,  and  not  to  deteriorate  as  rapidly  in  firing  as  in  mnzzle- 
loading  cannou.  A  -tpounder  guu  was  shown  that  had  beeu  fired  3,000 
service-charges;  the  injury  to  the  bore  was  very  slight,  scarcely  appre- 
ciable. 

All  the  sea-coast  cannon  of  the  Russian  service,  and  a  portion  of  those 

iployed  for  siege  purposes,  are  breech-lbaders  of  cast  steel  built  up  ou 
the  Krup))  plan. 

The  breech-loading  apparatus  is  essentially  the  same  as  Krupp^s,  the 
larger  guns  having  his  cylindro-wedge  breeuh*piece  aud  the  Broadwell 
Jtas-check. 


518 


EEPOHT  or  THE  CHIEF  OF  OEDNANCE. 


The  rifling  is  also  similar  to  that  of  the  Prussian  system,  Iveiiij;  com4 
posed  of  numerous  grooves  of  rectangular  shape  aud  broader  than  th«( 
lands.  An  S-inch  gun  was  observed  to  have  24  grooves.  The  width 
the  lands  of  the  G-inch  mortar  appeared  to  bo  about  .2  of  an  inch.  A 
a  general  rule  the  twist  of  all  the  guns  is  about  one  quarter  of  a  turn  \i 
tiie  length  of  the  bore.  The  gas-check  ring  of  the  bronze  pieces  is  mad^ 
of  copper,  while  that  of  steel  guns  is  made  of  steel. 

The  vent  of  the  steel  guns  is  in  the  breech-piece,  and  in  the  line  < 
the  axis  of  the  bore,  while  that  of  the  bronze  guns  is  similarly  eitaati 
to  that  of  muzzle-guns,  extending  from  the  top  of  the  reinforce  to  ne 
the  bottom  of  the  chamber. 

As  a  general  rule  the  front  sight  is  attached  to  the  right  riinbasftl 
The  rear  sight,  in  addition  to  the  usual  vertical  motion,  can  be  moved 
sidewise  very  considerably  to  allow  for  "  drift,"  «&c.    This  motion  is  made 
by  a  thumb-screw,  (Fig.  1.) 

The  projectiles  are  coated  with  lead,  the  surface  of  which  has  raised 
bands  or  welts  to  take  the  rilling  of  the  piece.  The  body  of  the  pro- 
jectile is  cast  as  smooth  as  possible,  and  after  being  cleaned  in  a  sal' 
ammoniac  solution  is  dipi)ed  in  melted  zinx:  and  then  in  melted  tin,  after 
which  it  is  put  into  bronze  molds  and  the  lead  coating  cast  on. 

Molds  are  sent  into  the  Beld  to  recoat  projectiles  that  have  been  nsed 
in  target-firing.    This  work  is  done  by  soldiers  detailed  for  tbe  purpose. 

The  cases  of  canister-shot  for  rifle-guns  iire  made  of  sheet-zinc  beot 
into  the  form  of  a  tube,  the  edges  of  which  lap  over  each  other  to  form 
the  seam,  and  are  fastened  together  with  rivets.  Before  the  end  is 
lapped  over  the  bottom  it  is  cut  into  scollops,  as  in  Fig.  2.  The  projec- 
tion (a)  tits  against  the  shoulder  of  the  chamber,  thereby  preventing 
the  canister  from  entering  too  far  into  the  bore  in  loading. 

The  calibers  of  Eussiau  field-cannon  are  4-pounder  aud  9  ponndM. 
The  projectile  of  the  former  weighs  about  9  pounds,  while  that  of  Uie 
latter  weighs  some  27  pounds.  The  powder-charge  is  about  oue-eightb 
tbe  weight  of  the  projectile. 

The  only  breech-loading  mortars  thus  far  made  in  considerable  num- 
bers are  thosex)f  6-inch  caliber  for  the  siege-service.    They  are  of  broti??, 
and  have  more  the  aj)pearance  of  breech-loading  howitzers  than 
It  was  understood  that  a  breetihloadiug  mortar  of  llinch  cal 
then  undergoing  esi)eriment. 

The  only  siege-gun  observed  was  of  24-pounder  caliber,  and  madf  i 
bronze  and  rifled.    No  carriages  were  observed  in  this  establishmeut  ((A 
mortars,  but  some  bronze  cheeks  for  beds  for  the  ordinary  8U  pouude 
bronze  mortar  were  in  process  of  manufacture. 

Breech  loading  mortars  are  fired  under  an  angle  of  60°  if  necessa^ 
but  in  loading  they  are  brought  down  to  the  usual  angle  of  elevation. 

The  general  arrangement  of  tbe  boring  and  turning  room  of  thiscstah 
lishment  is  very  convenient  for  the  work  to  be  done.    It  consists  of  two 
rows  of  columns,  an,  (Fig.  4,)  running  parallel  to  the  length  of  the  rooD 
•which  support  two  galleries,  hh.    On  the  edges  of  these  galleries  are  rail 
for  the  purpose  of  supporting  a  movable  transverse  railway  aud  liftingJ 
machine,  (c,)  arranged  so  as  to  lil't  and  carry  the  heaviest  guns  r^  auiT 
from  the  machines.    The  chains  of  this  machine  are  composed  of  fla^ 
steel  links,  formed  by  riveting  them  together  at  the  ends.    The  power  il 
communicated  to  the  chain  by  a  worm  and  gear  worked  by  hand.    Tb< 
two  rows  of  columns  also  support  two  lines  of  shafting  from  which  belt 
ran  to  the  machines.    An  oblique-action  steam-engine,  d,  furnishes  the 
power  from  the  center  of  one  end  of  the  room. 
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Small-arms  cartridge-factory. 

The  next  department  visited  was  in  the  adjoining  building  where  the 
cases  of  metallic  cartridges  are  made.  The  machineri'  and  mode  of  man- 
ttfactnre  are  similar  to  those  in  the  United  States,  and  especially  at 
Bridgeport,  Conn.  Much  of  the  machinery  appeared  to  have  been 
made  in  Waterbury,  Conn. 

The  brass  from  which  the  cartridges  are  made  is  at  the  pre.teut  time 
obtained  from  the  United  States,  as  none  manufactured  in  Russia  has  thus 
larbeon  found  suitable  for  this  jwcnliar  work,  which  is  all  done  by  men 
and  boys,  no  women  being  employed  in  public  cartridge  factories  as  in 
this  country. 

Tlie  pay  of  the  skilled  workmen  is  about  4  roubles  or  $2.80  per  day  of 
ten  hours.    The  daily  pay  of  laborers  is  about  one-quarter  of  this  sum. 

The  primers  for  metallic  cartridges  are  made  at  the  powder-mills  in 
the  immediate  neighborhood  of  the  city,  and  are  inserted  in  the  shells 
before  they  are  sent  away  to  be  charged  with  powder  and  bullets  at  an- 
other establishment. 

To  secure  work  of  proper  character,  each  cartridge  shell  undergoes 
twenty -one  inspections  to  verify  the  quality  of  material  and  size  of  the 
parts.  Many  of  these  inspections  are  of  so  simple  a  character  that  they 
ire  done  by  boys. 

Two  calibers  of  cartridge  shells  are  made  for  the  Russian  army,  viz., 
,42  inch,  which  is  the  caliber  of  the  new  gun,  and  .60  inch,  which  is  the 
caliber  of  the  old  rifle-musket  altered  to  a  breechloader.  The  mode  of 
)riming  the  shells  is  from  the  exterior,  and  is  known  in  this  country  as 
;he  "Berdan  system  of  priming." 

For  target  practice,  each  soldier  is  allowed  2i0  .42caliber  cartridpfes 
per  annum,  or  1-lOof  .60-caliber.  The^e  numbers  include  the  repriming 
md  reloading  of  the  shells,  the  operations  of  which  are  performed  by 
Boldiers  detailed  in  each  regiment  for  the  purpose. 

The  .42-caliber  shells  are  loaded  with  Fraukford  (United  States  Ar- 
Bonal)  loadiiig-miicbiues,  while  those  of  .GO-caliber  are  loaded  with  ma- 
chines of  different  construction,  the  peculiarity  ot  which  is  that  the  shell 
Is  carried  by  machinery  from  the  rcom  occupied  by  the  workmen  into 
another  room,  where  it  is  charged  with  powder,  after  which  it  is  returned 
and  the  bullet  is  iuserted  and  fastened  into  the  shell.  The  .42caliber 
»rtridge-8hell  is  bottle-shape,  and  its  mouth  undergoes  a  final  anueal- 
Qg  in  a  sand-bath,  to  permit  the  metal  to  expand,  without  cracking,  into 
the  mouth  of  the  chamber  of  the  gun,  and  thereby  prevent  any  escape 
of  gas  backward  from  the  i)Owder-charge  in  firing. 

A  very  ingenious  machine  was  observed  in  operation,  which  auto- 
(natically  separates  or  throws  aside  those  finished  cartridges  which  have, 
accidentally  or  otherwise,  a  deficient  powder-charge.  (Fig.  5.)  It  is 
composed  of  a  vertical  wheel  with  grooves  in  its  rim,  parallel  to  its  axis 
of  revolution.  A  cartridge  is  placed  in  e.ich  groove,  as  the  groove 
Bomes  uppermost,  and  i8carrie<l  around  by  the  wheel  uutil  it  rests  upon 
%  delicately-poised  lever.  If  the  cartridge  is  too  light,  the  lever  does 
not  move,  but  the  cartridge  falls  on  one  side  of  an  inclined  valve  at  its 
Bnd.  If  it  have  the  requisite  weight,  the  lever  falls,  the  valve  opens 
in  another  direction,  and  the  cartridge  falls  into  a  separate  compart- 
ment. 

The  lubricant  of  the  .60-caliber  bullet  is  composed  of  beeswax  and 
tallow,  inclosed  in  the  cauuelnres  of  the  bullet,  which  has  a  cavity  and 
expanding  cup  of  the  original  Minie  pattern.  The  first  operation  in 
making  bullets  is  to  convert  the  pig-lead  into  lead  wire. 
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The  .■i2-caliber  bnlleta  are  patched  with  thin  strong  pnpcr,  aud  la 
bricated  with  a  substanco  con)i)osed  principally  of  steariue,  which  ii 
contained  in  a  paper  cup,  fortuiug  a  wad,  lying  between  the  powder  ana 
bnllet.  Specimens  of  cartridges  were  kindly  given  to  ns.  The  «inalitj 
of  the  manufacture  of  all  cartridges  is  tested  by  frequent  flriugs. 

The  arsenal  where  bronze  guns  arc  cast,  turned,  and  bored,  an 
wrought  field-carriages  of  every  description  made,  was  next  visited. 

The  main  building,  which  includes  the  boring  and  turning  mills,  i 
built  in  a  very  substantial  manner,  the  walls  and  roof  being  thick  and 
made  of  brick.    The  central  room  has  a  very  high  ceiling,  and  runs  l!i< 
length  of  the  building;  the  other  rooms  are  parallel  and  on  each  siilei 
it,  as  shown  in  the  drawing,  (Fig.  0,)  which  represents  a  section  of 
building.    In  each  side  room  there  is  an  overhead  railway,  whicli 
ports  a  heavy  hoisting-machine,  capable  of  lifting  and  carrying  i 
or  other  work  to  any  of  the  machines  for  boring,  turning,  planing,  &c3 
within  the  room. 

The  body  of  the  new  pattern  fieldgnn  carriage  is  made  of  plate  iron,! 
with  two  Ilasks  or  cheeks,  on  the  Gribcauval  plan.  (Fig.  7.)  A  jilate  of 
iron  is  cut  to  the  desired  shape  of  the  cheek,  leaving  notches  lor  the 
trunuioubeds  aud  axle-tree.  To  the  edge  of  this  plate  is  riveted  angle 
iron  to  give  it  stiffness.  Special  plates  of  iron  of  considorablci  tliick-J 
ness  are  riveted  around  the  trunnion-beds  and  axle-body.  The  check* 
are  joined  together  by  plate-iron  aud  rivetn 

The  hand-spikes  aie  of  'wood,  and  twoi  nnmber.    They  arc  bin."! 
to  the  trail,  aud  when  not  in  use  are  thrown  forward  and  rest  bcl^' 
the  cheeks. 

The  wheels  and  limber-body  are  of  srood.  The  pintle  is  placed  wroe 
distance  in  rear  of  the  ammunition  chest,  thereby  counterpoisiug  the 
pole  and  permitting  tlio  carriage  to  be  turned  in  a  short  space.  Thn 
pole  is,  in  consequence  of  being  supported,  heavier  aud  stronger  than 
those  in  the  United  States  service. 

S])ecimenB  of  iron  nave-boxes  were  observed.  Carts  drawn  by  tbrfe 
horses  abreast  are  used  for  carrying  the  ammanition,  and  to  take  the 
place  of  the  ordinary  caisson.  The  shaft-horse  is  ridden  by  the  drircr, 
and  the  other  two  horses  pull  at  his  right  side;  arrangement  is  matli) 
for  pulling  on  the  left  side  in  case  it  may  be  necessary  to  increase  tin 
number  of  draught  horses. 

The  Rassian  field-carriage  was  formerly  constrncted  to  allow  the  gnn 
to  be  traversed  through  a  small  arc  withont  moving  the  trail.  Thi«Jir- 
rangcment  has  been  dispensed  with  and  the  cheeks  made  solid.  The 
tiunnion-beds  are  placed  sufficiently  above  the  axle-tree  to  allow  the 
piece  to  be  elevated  'J-°.  To  avoid  a  very  long  elevating  screw  for  thin 
purpose  the  screw  is  made  compound,  or  with  one  screw  working  within  J 
the  other.     (See  accompanying  sketch.  Fig.  S.)  I 

The  four  establishments  visited  this  day  are  under  the  separate  coDtrol  1 
of  officers  of  artillery  designated  as  superintendents.  The  superintf ml- 1 
ent  of  the  arsenal  is  a  general  in  rank ;  the  others  are  captains,  with  i*  1 
salary  of  3,000  roubles  each,  which  is  greater  than  their  regular  sahiry- 1 
Each  room  or  workshop  is  under  the  special  supervision  of  a  second  I 
captain  or  lientenant,  whose  dnty  it  is  to  be  present  during  workin;.'- J 
hours  and  supervise  the  workmen  and  inspect  the  work  when  flnisb**'- J 

2s^o  women  are  employed  in  any  of  the  ordnance  workshops  of  the  Ko**  I 
sian  government,  but  are  employed  more  or  less  in  private  shops.     '    I 

VThite  oak  aud  pine  are  the  principal  timbers  used  in  the  construction  J 
of  artillery -carriages,  the  former  for  wheels  and  other  parts  reqairiuffl 
strength,  the  latter  for  the  sides  of  ammunition-wagons,  &c.  I 
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Abont  1,000,000  of  old  tnuzzlc-loading  muskets  of  .GO  calilier  havo 
beeu  altered  to  breecLloaders  on  the  system  of  Knika,  and  the  main 
l)ody  of  the  army  is  armed  with  them.  In  this  system  the  breech  is 
closed  with  a  block  or  gate  pivoted  to  the  left  side  of  the  breech,  and  iu 
opening  swings  to  the  left  after  the  manner  of  the  Snyder  breech-block. 
This  breech-block  is  locked  in  pliico  by  the  hammer,  which  rests  on  tho 
head  of  tho  ilring-pin.  The  receiver  or  frame  in  which  tho  breech-block 
■works  is  made  of  bronze  and  screwed  on  to  tho  barrel.  The  extractor 
la  placed  on  the  left  8i<le  of  the  breech,  and  is  operated  by  the  breech- 
block as  it  is  thrown  open.    (See  notes  on  small  arms,  ai)pended.) 

Tho  llnssian  sharjishooters  are  armed  with  the  .4l3caliber  Berdan  rifles, 
tvro  patterns  of  which  are  in  the  Kussian  service,  one  with  a  sw^inging 
breech-block,  made  by  the  Colts'  Patent  Firo-Arms  Co.,  Hartford,  Conn., 
end  the  other  a  bolt-;^iin  made  in  Birmingham,  lCn;a;laud.  It  is  under- 
Btood  that  the  latter  form  of  gun  has  been  adopted  for  tho  entire  army. 

Visited  the  artillery-tiriug  ground  near  the  city  of  St.  Petersburg, 
August  1,  1873,  at  Wolkowa.  The  ground  is  in  the  immediate  suburbs 
of  the  city;  It  is  low  and  level,  and  ajipears  to  extend  many  miles. 
The  buildings  occupied  by  the  artillery  soldiers  on  duty  as  laborers, 
&c.,  conducting  firings,  mounting  guns,  &e.,  are  of  wood,  and  of  tempo- 
rary construction. 

An  8inch  rifle-gun,  reamed  up  to  a  9  inch  bore,  was  being  tested  in 
the  navy  department  of  the  ground,  and  we  were  kindly  invited  to 
witness  the  firings. 

The  target  was  4,300  feet  distant,  14  feet  high  and  40  feet  long,  and  made 
of  boards.    It  had  been  somewhat  reduced  in  size  by  tho  shots  striking  It. 

The  two  shots  which  we  ob-served  through  a  telescope  iu  the  observa- 
tory tower,  appeared  to  strike  within  3  feet  of  each  other,  about  ti  feet 
betow  and  2  feet  to  the  left  of  the  bull's  eye.  Subsequent  shots  which 
we  did  not  wUness  through  the  glass,  or  from  tho  tower,  appeared  to  pa.ss 
over,  and  some  of  them  below  the  target.  The  sound  of  the  projectiles 
noving  through  the  air  was  smooth.  The  weight  of  the  projectile  was 
J70  pounds,  and  the  powder  23  pounds,  (Kodmau  prismatic.)  There 
irere  several  miss-tires — the  primers  had  been  condemned  as  defective. 

A  large  number  of  men — some  thirty  or  forty — were  employed  in  dis- 
Inouutlng  and  mounting  an  ordinary  siege  gun. 

Examined  some  11-inch  projectiles  which  had  been  fired,  and  fooad 
;he  marks  of  the  grooves  on  them  well  defined. 

A  building,  some  100  yartls  distant  from  the  batteries,  was  used  as 
ID  oftice  by  the  "committee on  experiments."  It  is  hero  that  velocities 
ire  taken,  [)riucipally  by  the  Bonhinger  chronograph.  Thero  were  other 
nachines  for  obtaining  velocities,  as  Navez-Leurs,  and  Desbrettes,  but 
5oiilanger's  appears  to  be  exclusively  used  at  present. 

Specimens  of  copper  for  taking  pressures  with  a  Kodmau  pressure- 
fange  were  also  observed. 

We  next  examined  a  new  Cinch  breech-loading  rifle-mortar  monoted 
In  its  carriage  ready  for  firing.  (Fig.  12.)  The  cheeks  are  formed  of 
tingle  pieces  of  boiler-plate  1  inch  thick.  To  the  lower  edge  of  the 
llate  is  attached  a  shoe  formed  of  a  flat  bar  and  two  pieces  of  angle- 
Jrou,  thn.s: 


EZ2Z2a 
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At  eacli  end,  or  noar  each  end,  is  a  piece  of  angle  iron  riveted  to  the  sbot 
to  guide  the  carriage  on  the  chassis,  thus : 


^ 


Tlie  piece  is  elevated  and  depressed  by  a  circular  rack  worked  by  i 
pinion.  The  rack  is  attached  to  the  lower  side  of  the  piece  and  in  froD 
of  the  trunnions,  and  the  i)inion  is  attached  to  a  shaft  which  extendi 
horizontally  through  the  cheeks  and  at  right  angles  to  them.  Th 
sliaft  is  turned  by  a  crank  at  each  end,  and  on  the  left  end  there  is  ii 
addition  a  clamp  nut  to  hold  the  piece  at  any  desired  elevation.  By  tliii 
apparatus  the  piece  is  quickly  brought  I'rom  the  firing  to  the  loading  ptm 
tion,  and  vice  versa.  The  cheeks  are  held  together  by  assembling  bolts 
to  keep  them  at  the  proper  distance  from  each  other,  the  bolts 
through  pipes  cut  to  a  length  equal  to  this  distance. 

The  chassis  lies  directly  on  the  platform,  composed  of  planks,  an 
consists  of  two  sticks  of  timber  with  traverse-wheels  at  the  rear  end.] 
The  front  end  is  fastened  to  a  pintle  inserted  into  the  platform.    Otti 
the  front  edge  of  each  cheek  is  a  strap  of  tint  iron  bent  to  form  a  square 
hole  for  an  axle-tree.    To  this  axle-tree  is  attached  a  pair  of  traveling 
wheels  for  moving  the  mortar  from  point  to  jtoiut.    The  rear  end  of  thi 
carriage  is  supported  by  a  siege-limber.    The  axis  of  the  trunnions  ifsi 
about  3  feet  9  inches  above  the  platform,  and  the  extreme  length  of  th^ 
carriage  is  about  S  feet  when  it  rests  on  the  platform. 

The  charge  of  the  Cinch  raortar  is  7  pounds,  the  weight  of  the  pro- 
jectile 90  pounds.  Prism-powder  is  used  for  8-inch  guns  and  upward; 
grain-powder  is  used  for  all  calibers  below  8-inch.  It  is  contemplated 
to  make  a  breech  loading  ritie-mortar  with  a  bore  an  large' as  11  inches 
diameter. 

There  were  a  large  number  of  24  pounder  cast-iron  breech-loaders  ou 
the  ground.  We  were  informed  that  it  was  intended  to  baud  these  gnus] 
with  steel  rings. 

A  bronze  9pounder  was  pointed  out  that  had  been  fired  2,000  tim 
with  service-charges,  and  many  additional  times  with  higher  charges. 
An  examination  of  the  bore  showed  but  little  wear  or  injury,  although 
several  shrapnel  had  burst  in  it.     This  exemption  from  injury  must 
mainly  attributed  to  tlie  sung  fit  of  the  lead-coated  projectiles  used  i 
the  gun. 

A  short  24pounder  breech-loading  cast-iron  gun  was  being  fired  foi 
endurance.    It  was  loaded  and  fired  with  great  ease  and  rapidity. 

In  loading  the  9  inch  navy-guu  the  chamber  was  cleaned  with  a  spong* 
made  of  bristles  dipped  in  glue  and  inserted  in  holes  about  J  inc 
diameter  bored  into  a  cylinder  of  wood. 

Por  field-service  each  projectile  is  packed  in  a  separate  compartmen 
in  the  ammunition-cart,  resting  on  a  bed  of  tow.  Before  putting  th 
projectile  into  the  compartment,  a  cap  of  papier-mache  is  put  on  th 
point  to  cover  the  fuse;  the  bottom  of  the  projectile  rests  on  a  circulai 
disk  of  lime  solidified  in  a  cotton-cloth  cup,  and  all  are  bound  Uigethei 
with  spun  yarn.  (Fig.  13.)  Some  ammunition-carts  thus  packed  wi 
shown,  which  had  travele(i  safely  for  long  distances. 

The  construction  of  the  liussian  siege-carriage  is  similar  to  the  field 
carriage  before  described,  with  the  exception  that  the  former  has  thoj 
usual  traveling  trunnion-beds.    (Fig.  14.)    One  peculiarity  of  both  siegi 
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and  field  carriages  is  tbe  great  height  of  the  trunnions  above  the  axle- 
tree  to  get  high  angles  of  tire. 

The  field  axle-tree  is  very  light,  bat  is  stiffened  by  a  piece  of  T-iron 
placed  in  front,  thus: 


Croiu-a430tlun. 


yo  solid  rifle-iM-ojectilos  are  employed  in  the  Russian  service.  A 
broken  shell  with  a  chilled  point  was  examined,  and  although  made  of 
cast-iron,  its  fracture  had  the  appearance  of  steel. 

August  2,  1873.     Visited  the  artillery  hiboratory  near  St.  Petersburg. 

The  buildings  are  nearly  all  of  brick,  and  one  story  high.  The  walls 
are  very  thick  and  support  the  groined  masonry  arches  of  the  roof. 

The  several  buildings  in  which  cartridges  are  loaded,  fuses,  &c., 
driven,  and  fire-works  dried,  are  isolated  from  each  other,  and  each 
building  is  nearly  surrounded  with  a  broad  trench  filled  with  water. 
(Fig.  15.) 

Tlie  building  in  the  left  of  the  sketch  is  used  as  a  dry -house  for  stars 
and  other  compositions;  these  are  placed  in  recesses  or  pigeon-holes 
formed  of  glazed  or  porcelain  tiles,  and  the  heat  which  passes  arouud 
the  tiles  comes  from  a  stove  in  an  adjoining  room. 

In  the  building  on  the  right,  cartridge-bags  of  raw  silk  were  being 
filled  with  prism-powder  for  heavy  guns.     (Fig.  16i.) 

Some  1  and  9  pounder  shells  of  new  construction  (Fig.  10)  were  also 
being  filled  with  bursting  charges.  Their  peculiarity  consists  in  making 
the  sides  or  walls  of  the  shells  thin  at  the  base  of  the  point,  (or  at  a  «,) 
so  that  the  poiut  shall  be  thrown  forward  in  the  explosion  with  nearly 
the  weight  and  force  of  a  round  shot.  This  fragment  from  the  4- pounder 
rifle  weighs  about  C  pounds,  and  that  from  the  9-pounder  weighs  about 
12  |)ound8. 

Percussion  fuses  for  experimental  use  are  made  of  pewter,  for  cheap- 
ness ;  service  fuses  are  made  of  brass.  Fig.  17  shows  the  construction 
of  pewter  percussion  fuses,  which  were  being  made  at  the  time  of  our 
visit. 

The  safety-pin  A  is  to  prevent  the  idnnger  from  striking  accldentalhj 
against  the  percussion-powder,  and  for  this  purpose  the  pin  is  held  in 
place  by  a  wire,  which  wire  is  ruptured  by  a  weight  attached  to  it, 
when  the  gun  is  fired.  The  centrifugal  force  generated  by  the  ritie  mo- 
tion throws  the  pin  out^  leaving  the  percussion-powder  exposed  to  the 
action  of  the  plunger.  The  plunger  is  filled  with  grain-powder,  and  the 
bottom  of  the  plug  is  closed  by  a  disk  of  metal  held  in  place  by  crowd- 
ing the  metal  of  the  body  upon  it. 

The  precise  nature  of  the  percussion  powder  was  not  ascertained. 

The  time  fuses  which  were  showu  to  as  were  similar  to  those  used  in 
the  Prussian  service. 

A  large  lot  of  oruaraental  fire-works  was  being  prepared  for  the 
"  name  day"  of  the  Empress,  The  designs  were  shown  in  colored  chalk 
drawings  on  black  paper. 

The  buildings  of  the  laboratory  are  arranged  in  a  rectangle,  and  are 
al>out  100  feet  apart.  The  dangerous  operations  are  carried  on  in  more 
distant  buildings. 

The  greatest  precautions  seem  to  be  taken  against  accidents,  and  it 
is  said  that  they  are  of  seldom  occurrence. 
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Booketd ure  drivdu  aepivi'jtely  ia  sru:ill  roams  made  for  the  specia 
purpose. 

Bpontaneous  combustion  from  colored  fires,  it  is  said,  does  uot  oocirJ 
owing  probably  to  tbo  great  care  taken  in  drying  them. 

Tlie  luuseuoi  has  a  very  complete  and  neatly  arranged  set  of  pattemS 
of  all  the  ornamental  tire  works  which  have  been  made  here,  as  well  ni 
all  the  tools  and  iustrumoots  used  in  the  various  operatious  uf  tbo  lat 
oratory. 

The  French  densimetre  A  meroure  ia  employed  to  obtain  tbo  siKHsifilj 
gravity  of  gunpowder. 

From  the  artillery  laboratory  the  board  proceeded  to  the  i)o\\  '  s 

at  Ochti),  some  eight  miles  from  St,  Petei-sburg.  This  establi^ 
quite  extensive,  covering  upward  of  a  square  mile  of  ground.  A  i<mt>ll| 
stream  of  water  runs  through  the  grounds  and  furnishes  a  ijortiou  o(] 
the  power  for  the  machinery;  the  balance  is  8U|)plied  by  steameDgine 
Much  attention  has  been  paid  to  beautifying  the  grounds,  by  formiujj 
small  lakes,  laying  out  walks  and  roads,  and  cultivating  tree«  anu 
shrubbery.  It  has  also  a  very  neat  church,  and  a  shrine  with  bniuiag 
candles;  the  latter  is  a  common  appendage  to  nearly  all  the  workshop 
visited.  There  are  numerous  soldiers  stationed  hero  to  guard  the  mills,^ 
and  a  number  of  commissioned  officers  to  supervise  the  various  dejjart- 
ments  of  manufacture.  The  workmen  are  hired  by  ihe  day  and  liieir 
number  is  about  SOO. 

On  account  of  the  severe  cold  these  mills  are  only  run  seven  moutliM 
of  the  year,  or  from  April  1  to  Ifovember  1.  The  mills  in  the  south  u9 
Ivussia  are  kept  in  operation  the  year  round.  The  amount  of  powded 
made  during  tbo  seven  mouths  iu  the  mills  of  Ochta  is  3,-'00,0(H)  poundsJ 
By  the  introduction  of  steam  in  place  of  the  horse  power  now  used  toi 
grind  charcoal,  it  is  expected  that  this  amount  will  bo  increased  tM 
3,000,000  pounds.  J 

Great  care  >s  taken  to  prevent  accidents,  by  the  strict  obaervanu«  oM 
excellent  rules.  Only  one  serious  accident  had  occurred,  and  that  vrim 
some  ten  years  ago.  | 

When  powder  is  transported  a  distance  iu  wagons,  tho  train  in  peal 
ceded,  followed,  and  Hanked  by  an  escort  of  troojts.  A  train  of  thifl 
description  was  met  coming  into  the  city  from  the  mills.  No  one  ifl 
allowed  to  smoke  in  the  road  as  the  train  i)asse8.  1 

The  formula  used  for  mixing  the  gunpowder  used  in  the  Rnaaiaa  serJ 
vice  is  75  niter  +  10  sulphur  +  15  charcoal.  I 

The  charcoal  is  made  from  birch-wood  split  into  sticks  some  3  OH 
3  inches  in  thickness,  the  original  sticks  being  round  and  some  400 
5  inches  diameter.  It  is  distilled  in  iron  retorts,  after  the  Prussian  oQ 
Spandau  plan.  The  heat  of  distillation  is  said  to  be  high,  and  the  wootJ 
is  exposed  to  it  some  eight  hours,  forming  what  is  known  as  black  u^^H 
coal.  The  tirst  operation  is  to  crush  tho  charcoal  under  iron  whueUj^H 
ing  in  a  circular  trough  by  horse  or  steam  power.  The  charcoal  iHI 
pulverized  is  then  mixed  with  its  proper  proportion  of  suli)Uur,  an<n 
rolled  in  barrels  with  brass  balls  until  the  whole  mass  is  re<luced  tcl 
dust  and  thoroughly  mixed.  After  this  oi)eration  the  mixture  ia  taketJ 
to  the  mixing-house  proper,  and  there  again  mixed  by  hand  with  tbd 
proportion  of  niter  given  in  the  foregoing  formula.  To  this  end  &M 
pounds  of  niter  is  weighed  out  into  a  co[>per  pail  an<l  put  into  a  wo<||H 
trough  covered  with  cloth  ;  alter  this  20  pounds  of  the  sulphnr-fba^^H 
composition  is  added  to  it.    Through  a  pipe  in  the  top  of  tlr  "^^1 

7  pounds  of  water  is  poured  in,  and  the  whole  is  mixed  or  ^''^B 

Laud,  tho  workmen  puttiug  both  arms  for  the  purpose  through  tno  holefl 
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iu  the  cover.  The  mij^ture  thus  prepared  is  then  taken  to  the  rolling  or 
wheel  mills,  to  be  incorporated.  Altopetber  there  are  thirty-two  rolling- 
mills  in  tills  establishment,  eaeh  mill  containing  a  single  set  of  two 
wheels.  The  wheels  are  generally  made  of  bronze,  and  weigh  300  pouda 
or  l'J,0()0  pounds  each,  and  run  in  a  cast-iron  trough  of  circular  shape 
in  i)lau.  These  wheels  are  not  solid,  as  in  our  mills,  but  are  cast  with 
spokes.    A  charge  of  120  pounds  of  composition  is  run  four  hours. 

Attention  was  called  to  one  set  of  cast-iron  wheels  which  had  been 
running  for  some  time,  and,  as  no  more  accidents  bad  occurred  with 
thorn  than  with  bronze  wheels,  it  was  understood  that  all  wliuols  here- 
after would  be  made  of  cast  iron,  as  elsewhere.  To  cover  a  greater 
amount  of  composition,  one  wheel  or  roller  is  placed  at  a  greater  dis- 
tance from  the  center  of  motion  than  the  other. 

The  buildings,  or  mills,  are  built  of  brick  on  three  sides;  the  front 
and  toj)  are  of  light  wood  con.struction,  and  in  case  of  accidental  explo- 
sion are  blown  off,  leaving  the  brick  sides  standing. 

The  water-wheel  is  of  i)eculiar  construction,  and  was  invented  by  an 
ofllcer  of  the  Knssian  army  for  this  Bi>ecial  purpose — the  propulsion  of 
powder  mill  wheels.  It  is  composed  of  two  circular  rims,  (Fig.  IS,)  be- 
tween which  are  fixed  ctirved  buckets,  which  receive  the  water  from  an 
iron  i)ipe  opening  at  the  inner  rim.  The  water  escapes  at  the  outer  rim. 
The  water-wheel  is  attached  by  means  of  spokes  directly  to  a  strong 
iron  shaft  which  communicates  motion  by  i)cvel  gear  to  the  vertical 
fthafts,  around  which  the  rollers  travel  to  incorporate  the  powder.  One 
w'ater-wheel  and  shaft  moves  twQ  sets  of  rollers,  as  will  be  seen  by  ref- 
erence to  the  figure.  A  valve  near  the  mouth  of  the  outlet  pipe  regu- 
lates the  supply  of  water  and  consequently  the  speed  of  the  wheel. 
This  valve  is  worked  from  the  mills  by  a  shaft  with  suitable  gearing. 

The  incorporated  mixture  is  compressed  into  cake  iu  two  ways,  viz: 
1st,  by  hydrostatic  pressure;  2d,  by  passing  the  mixture  between  two 
heavy  iron  rolls,  and  for  this  purpose  it  is  spread  to  a  uniform  thicknesft 
on  an  endless  baud  of  cloth.  This  is  known  as  the  Prussian  method. 
The  compressed  composition,  or  cpke,  is  broken  up  into  grains  by  plac- 
ing it  in  sieves  which  contain  a  certain  number  of  bronze  balls.  Several 
of  these  sieves  are  attached  to  a  horizontal  frame,  which  is  supported 
on  wooden  arms,  (Fig.  19.)  The  vibration  of  these  arms  communicntes  a 
back  and  forward  motion  to  the  sieves  and  balls,  crushing  the  cake  into 
.small  pieces  or  grains,  which  fall  through  the  bottom  of  the  sieves  into 
drawers  beneath.  The  grains  are  afterward  dusted,  glazed,  and  assorted. 
Dusting  is  an  operation  done  in  revolving  barrels  of  large  size.  The 
operation  of  glazing  is  performed  in  cloth  tubes  arranged  in  rows  and 
worked  up  and  down  by  rods  attached  to  a  working-beam,  set  in  motioa 
by  a  crank,  (Fig.  20.)  The  mouths  of  the  tubes  are  attached  to  the  sides 
of  the  case,  and  the  powder  is  i)ut  in  and  taken  out  through  the  openings, 
which  are  kept  closed  during  the  working  of  the  machine.  By  the  mo- 
tion of  the  tubes  the  grains  of  powder  are  glazed  by  rolling  over  each 
other,  and  the  fine  particles  are  sifted  through  the  interstices  of  the 
cloth. 

Prism-powder  is  made  at  this  establishment  in  presses  of  peculiar  con- 
struction, The  form  of  the  prisms  is  given  in  Fig.  lOJ.  (See  notes  on 
the  "Artillery  Laboratory.")  The  principal  parts  of  thepress  are :  1st, 
a  hopper,/,  (Fig.  21,)to  contain  the  grain-powder  from  which  the  prisms 
are  made  ;  2d,  a  slide  for  transferring  a  charge  of  this  grain-j)owder  to 
the  die,  which  it  does  by  receiving  the  charge  iu  the  hole  of  the  slide  e 
nnd  depositing  it  in  the  die  when  the  bole  is  directly  over  the  die;  3d, 
the  i)iece  of  metal  in  which  the  die  is  lormed  is  made  of  brov\7.ft,Wi«\.^«i 
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cavity  of  the  die  is  just  sufficient  to  bold  the  charge  of  powder  in  tli 
loose  state;  -tth,  the  litinch,  wliich  compresses  the  powder,  giving  it  the 
requisite  density.    Inside  of  the  punch  h  arie  placed  seven  wires,  c 
to  form  the  seven  holes  of  the  prism.    These  wires  are  made  of  steel  am 
ari-auged  to  move  independently  of  the  punch.    After  the  punch  h 
completed  the  pressure  it  rises,  and  with  it  the  punch  b,  c;irryiug  o 
its  point  the  jtrism,  which,  as  soon  as  it  is  clear  of  the  die,  is  pushed  on 
to  the  inclined  plane  h,  by  which  it  descends  to  the  receptacle.    The 
punches  as  well  as  the  die  are  understood  to  bo  made  of  bronze, 
relative  motions  of  the  several  parts  to  accomplish  the  object  of  the  pr 
are  regulated  by  suitable  cranks  and  cams.    The  powder  employed 
this  process  is  taken  directly  from  the  graiaingmills. 

There  are  ten  presses  in  each  building,  and  each  press  is  attended  b;^ 
one  man.  Each  press  has  six  sets  of  punches,  and  makes  three  revolo 
tious  per  minute,  turning  out  18  prisms  per  minute. 

The  cost  of  prism-powder  made  at  these  mills  is  13  roubles  jJer  povJ 
of  40  pounds,  or  about  22  cents  per  pound. 

The  only  operation  to  be  performed  after  the  prisms  come  from  tlw 
press  is  that  of  drying.  This  is  done  in  two  ways:  first,  in  an  artiliii;il 
dry-house,  heated  with  steam  and  hot  air;  second,  in  a  building  witli 
open  windows. 

Fig.  22  shows  the  arrangement  in  plan  of  a  dry-house  of  the  first  kind. 
The  buildings  and  galleries  are  made  of  brick. 

The  central  building  ?<  contains  two  boilers  and  two  steam-blowiDg 
engines.  The  boilers  supply  heat  for  the  air  which  is  forced  tlirongli 
the  galleries  c  c  into  the  two  buildings  a  a  in  which  the  prisma  are 
spread  out  on  shelves.  Heat  is  communicated  to  the  air  from  coils  of 
steam-pipe  placed  in  the  entrances  of  the  galleries.  The  time  required 
to  properly  dry  a  lot  of  imsms  in  this  way  is  one  month.  The  buihlinji* 
for  drying  in  the  natural  way  are  maile  of  wood,  and  the  time  required 
in  drying  is  five  weeks. 

The  materials  in  the  various  stages  of  manufacture  are  trt-insported 
from  one  building  to  another  on  wooden  railways,  on  wooden  wheel- 
barrows bound  with  bronze,  and  in  barrels  covered  with  cloth  iirid  »us. 
pended  from  a  pole  borne  on  the  shoulders  of  two  men.  Thi 
are  spread  on  the  floors  in  all  buildings  where  the  operations  p. 
are  dangerous,  and  the  workmen  are  either  barefooted  or  wear  felt  shuei, 
in  which  the  soles  and  sides  are  about  half  an  inch  thick. 

Some  fifteen  mills  in  one  row  are  propelled  by  a  single  turbine-wheel. 
The  power  is  communicated  by  a  wire-rope  three-fourths  of  an  inch  la 
diameter.  The  mills  are  about  130  yards  apart,  and  the  whole  distance 
to  which  the  power  of  the  wheel  is  transmitted  is  upwards  of  one  mile. 
The  same  rope  is  found  to  last  about  two  and  a  half  years,  but  as  Hi'' 
mills  are  only  run  seven  months  in  the  year  the  actual  wear  of  a  ioih;  is 
only  about  eighteen  months. 

In  one  mill  the  French  mode  of  graining  was  observed  in  oiienitiuti. 
This  consists  in  rotating  horizontally  a  (|uantity  of  the  cake  in  a  ciriiil  u 
sieve  along  with  a  disk  or  lense  of  bard  wood  some  6  inches  in  diameter 
and  from  1  to  2  inches  thick  in  the  center. 

The  Russian  government  foundry  (or  ''AboukotTsky  steel-woil;-" 
for  the  manufacture  of  heavy  steel  guns  is  at  Alexandrovsky,  on  the  Ini 
bank  of  the  Neva,  and  about  10  miles  from,  and  above  the  center  of  tin' 
city  of  >St.  I'etersburg.  It  belongs  to  the  department  of  marine,  ami  is 
commanded  by  a  captain  of  the  navy,  who  very  kindly  conducted  us  ui 
person  through  the  difl'erent  shops  and  explained  the  operations  canicd 
on  in  them.  I 
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The  establishment  is  complete  in  all  its  appointments  for  making  can- 
non of  the  largest  caliber.  The  material  and  mode  of  constrnctiou  are 
similar  to  Krujip's,  or,  in  other  words,  the  material  is  cast  steel  of  "low" 
quality,  and  the  body  of  the  piece  is  strengthened  by  layers  of  steel  rings 
shrank  on  the  re-enforce.  The  material  from  which  the  steel  is  made  is 
charcoal-iron  brought  from  the  Ural  Jlountains. 

The  fuel  used  for  converting  the  iron  into  steel  is  English  coal  made 
into  coke;  but  preparations  are  nearly  completed,  by  the  introduction  of 
"Siemens  generators,"  to  use  for  this  purjwse  peat  and  wood,  which  are 
cheap  and  abundant  in  Kussia. 

The  crucibles  in  which  the  steel  is  made  are  formed  of  materials  found 
in  the  country.  They  are  capable  of  containing  70  pounds  of  iron  each, 
and  are  arranged  in  groups  of  four  in  furnaces  built  under  the  ground- 
floor  of  the  building.  Fires  are  made  around  the  crucibles  from  galleries 
underneath  the  floor.  After  the  contents  of  the  crucibles  have  been 
exposed  to  the  heat  suOSciently  long  to  convert  them  into  steel,  they  are 
poured  into  troughs  lined  with  clay.  These  troughs  lead  to  a  reservoir, 
and  from  this  reservoir  another  trongh  conducts  the  melted  steel  to  a 
castirou  mold  situated  in  a  pit.  When  the  heated  mass  or  ingot,  as 
it  is  called,  has  contracted  sufliciently  by  cooling,  it  is  withdrawn  from 
the  mold  and  transferred  to  another  building  to  be  hammered  to  give 
it  density  and  shape  for  turning  and  finishing. 

The  largest  steam-hammer  at  this  establishment  weighs  bO  tons,  and 
acts  by  falling  through  a  height  of  12  feet  The  weight  of  the  ca.st-irou 
anvil-block  is  500  tons,  (made  in  two  pieces  of  120 and  3S0  tons,  respect- 
ively.) The  depth  of  the  foundation  is  70  feet,  composed  of  50  feet  of 
concrete  at  the  bottom  and  20  feet  at  the  top  of  timber  to  ab.sorb  the 
shocks  of  the  hammer  on  the  anvil.  A  "Siemens  furnace"  for  heating 
the  ingot  stands  near  the  hammer.  That  the  ingot  may  be  put  in  and 
taken  out  readily,  the  bottom  of  the  iurnace  upon  which  the  ingot  lies 
(and  which  is  made  of  fire-brick)  runs  in  and  out  on  a  railway.  The 
heated  ingot  is  lifted  to  the  hammer  by  a  powerful  crane,  and  is  manip- 
ulate<l  by  a  porte-bar  in  the  usual  way.  The  "generators"  are  placed 
at  considerable  distances  from  all  the  "  Siemens  furnaces,"  leaving  a 
greater  space  for  working  at  the  hammer. 

The  steel  made  at  this  foundery  for  cannon  is  tempered  in  oil,  after  the 
Woolwich  arsenal  process. 

The  largest  rifle  gun  made  here  as  yet  is  one  of  12-inch  caliber  for 
exi)erimental  purposes.  Breech-loading  guns  of  0  and  11  inch  caliber, 
closely  resembling  Krnpp's,  are  the  regular  products  of  the  establish- 
ment. The  total  length  of  the  llinch  gun  is  20  feet.  In  general  terms, 
the  twist  of  the  rifling  of  Ilussian  guns  of  all  calibers  is  one  turn  in  four 
times  the  length  of  the  bore  proper.  The  transverse  hole  for  the  breech- 
piece  is  first  bored  out  round  and  then  slotted  to  the  desired  cylinder- 
prismatic  shape.  The  cutting-tool  is  attached  to  a  rod  supported  hori- 
zontally on  a  carriage,  which  is  moved  by  a  rack  and  pinion,  as  shown 
in  Fig.'23. 

The  heavy  guns  are  moved  from  point  to  point  in  the  finishing-room 
and  taken  out  and  put  into  the  lathes,  &c.,  by  means  of  an  overhead- 
crane  capable  of  lifting  (iO  tons.  This  crane  is  composed  of  a  movable 
railway  made  of  two  boiler-plate  gliders,  (Fig.  4,)  on  which  runs  a  lift- 
ing-machine, consisting  of  a  windla.ss,  a  stout  chain,  and  the  fall.  The 
windlass  is  turned  by  a  crank  connecting  with  suitable  gear.  The 
rails  on  which  the  girders  move  are  supported  by  two  rows  of  colnmns 
extending  lengthwise  of  the  building.  The  power  which  moves  the 
girders  is  comuiuuicated  from  the  main  shaft  by  a  wire  ro\>e.    T^<iTft"\'8. 
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roughl  irou.  The  wheel-rire  is  mmle  of  a  alnglp  flat  bar  bent  into  the 
rcular  form.  The  felloe  is  formml  of  a  bar  of  Tirou  also  bent  into  a 
i"cnlnr  form  and  placed  within  the  tire  and  liveted  to  it.  The  spokea 
are  round  rods  insertefl  dia«;onally  into  ca«t-irou  hubs  and  Joined  to  the 
eb  of  the  T  iron  or  felloe  by  bolts  or  rivets. 

Specimens  of  the  steel  I'rotii  each  gan  are  carefully  tested  for  strength 
r  one  of  Kirkaldy's  machines.  The  specimens  are  in  the  form  of  cyl- 
ders,  abont  one  half  inch  in  diameter  and  some  8  or  10  inches  long. 
A  very  ingenious  instrnmeut  is  used  for  measuring  the  diameter  of 
e  specimeus,  the  peculiarity  of  which  is  an  arrangement  to  prevent 
the  mea-<uriug  points  from  iudeutating  the  specimens  and  giving  errone- 
ous uieasurenieuts.  ' 

Steel  barrels  for  small-arms  are  made  aud  finished  at  this  establish- 
cut. 


pircssiA. 


The  establishments  at  Sixiiidaii,  Prussia,  which  were  visited  on  the 
10th  of  August,  were  the  bron/.o  cannon  and  projectile  foundry,  the 
carriage  and  leather  workshops,  the  powder  mills,  and  the  infantry  or 
ainail  arms  firing-ground. 


^  Thi 


Bronze  gun  and  projectile  foundry. 


The  buildings  and  luachiufiy  of  the  gun  and  projectile  foundry  are 
new  and  of  the  most  approved  kinds.  Field  aud  siege  catinon  are  hei-e 
uiaile  of  bronze  up  to  2icenliin«'ter  or  0..5-iui!l»  caliber. 

The  manner  of  preparing  tlie  molds  for  casting  Inouze  guns  is,  ftrst, 
to  make  a  model  of  the  gun  in  sand;  thin  layers  of  clay,  quite  wet, are 
then  spread  over  the  surface  of  the  model,  at  the  same  lime  cord  or 
wire  is  wrapped  around  the  layers  of  moist  clay ;  after  drying,  the  sand 
is  removed,  leaving  a  mold  or  matrix  of  the  gun.  The  cord  or  wire  gives 
strength  to  the  bo«lv  of  clay  surrounding  the  mold  to  resist  the  pressure 
of  the  melted  metal.  Before  introibKnng  the  melted  metal,  a  round  bar 
of  iron,  having  a  iliameter  a  little  less  than  that  of  the  bore  o(  the  gun, 
^^  tixed  in  the  center  of  the  mold  as  a  nucleus  around  which  the  gan  is 
^^^st.  This  iron  is  afterward  entirely  cut  awa.N  in  lorming  the  bore.  The 
^Hieusity  and  toughness  of  the  bronze  are  fonutl  to  be  increased  by  con- 
^Ktct  with  the  irou  core  in  the  mold,  aud  probably  for  this  reason  it  is  so 
^employed  in  this  case. 

A  large  number  of  ('aptured  britiize  guns  were  1yii>g  ou  skids  iu  the 
yard  and  furnish  a  large  proportion  of  the  material  uwd  in  this  work. 
n  Killiug  is  done  by  repeatedly  forciug  the  cutterriKl  iuto  the  bore  with 
^BkHcrew.  Six  griH>ve«  are  cut  at  the  same  time.  The  bore  ami  grooves 
^Kre  afterward  smoothed  out  with  a  close-tirting  cylinder,  with  itrojections 
r  for  the  grooves,  covered  with  oil  aii<l  emerv  flour.  The  cylinder  is  drawn 
I  throuirh  from  oue  cud  to  the  other  of  the  bore  with  a  chain  worked  by 
a  windlass. 

The  .>.\stem  of  breechloadiug,  including  the  copper  gas-checks,  is  very 
.similar  to  that  of  the  Itnssian  bronzi'  gtins. 

The  machine  for  te.sting  the  strength  of  specimeus  of  the  metals  used 

in  this  lbun<lry  is  constructed  ou  the  lever  principle.     It  is  worked  by 

'  >draulic  ik>vv<t;  is  capuhle  of  exerting  a  force  of  .'iOtJjOiK)  (Munds,  and 

avrauged  to  exert  a  force,  of  compression  as  well  a.s  one  of  exteu^ioD. 

34  OBD 
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This  inacbine  was  made  in  Berlin  in  18.^6,  aud  ia  much  more  compact 
than  Kirkakly's  machine,  which  wax  noticed  at  the  RaBsiau  Cftunori 
foundry. 

Officers  were  engaged  in  making  careful  iii8i)ections  of  a  larj^e  number 
of  cannon  breech-bh)cks,  arranged  on  a  cast-iron  table,  having  its  .surface 
planed  smooth  for  accurate  measurements. 

The  slotting-machines,  employt-d  for  cntting  the  trausverse-hrde  in  the 
gun  for  the  breech-j)iece,  have  two  cutters  attacheil  to  the  rod  rest  in- 
stead of  one,  as  in  the  llus.sian  toundry. 

Projectiles',  at  this  foundry,  are  cast  in  .sand-molds  contained  in  irou 
boxes  or  flask-s;  before  pouring  the  melted  metal  into  the  molds  they 
are  Urmly  bound  with  iron  clamps. 

The  regular-service  projectiles  have  lead  coatings,  which  are  at  first 
cast  on  quite  thick,  but  afterward  turned  off  in  a  lathe,  leaving  the 
nsual  projecting  bamls.  The  iron  surface  of  the  projectile  is  cast  smooth, 
and  then  dipped  in  a  .solution  of  sal-ammoniac;  after  this,  it  is  immersed 
in  iv  bath  of  melted  zinc,  and  at  the  same  time  reVolved  on  its  long  axis 
by  means  of  an  iron  rod  insertetl  in  the  fuse-hole.  During  this  revolu- 
tion, which  is  done  by  one  workman,  another  presses  a  mass  of  sal-am- 
moniac, fastened  to  the  end  of  an  iron  rod,  on  the  surface  of  the 
projectile.  .Vfter  a  snrtieient  amount  of  zinc  is  made  in  this  way  to 
adhere  to  the  surface,  the  projectile  is  placed  in  an  iron  mold  and  tho 
lead  coating  cast  on  it. 

In  the  projectile  department  some  shells  were  being  prepared  with 
cop|>er  bands  in  i)lace  of  the  lead  coating,  in  the  manner  shown  in  Fig. 
28.  The  grooves  in  the  projectile,  in  which  the  bands  are  in.serted,  are 
cut  under  in  the  dove-tail  form,  and  the  uuder  side  of  the  copper  is 
grooved  to  permit  it  to  be  easily  forced  into  and  take  a  firm  hold  of  the 
under-cut  portion  of  the  grooves.  The  officer  in  charge  stated  that  the 
results  obtained  with  these  experimental  copper  bands  were  not  so  favor- 
able as  with  the  nsual  form  of  lead  coating. 

Breech-loading  rifle-mortars  of  24-centimeter  bore  were  employed  with 
good  results  in  the  late  French  and  German  war. 

Experimental  shells  were  in  process  of  trial  in  which  the  interior  sur- 
face was  deeply  furrowed  to  facilitate  the  breaking  up  of  the  metal  into 
numerous  fragtnents  of  .somewhat  regular  shape. 

The  usual  overhead  cranes,  worked  by  wire  ropes,  are  employed  in  this 
establishment  for  handling  guns  and  other  heavy  work. 

The  carriagefa<!tory  a<Ijoiii8  the  bronze-cannon  foundry.  The  8mitb»' 
and  carpenters'  shops  are  bnt  one  story  high.  Tho  roof  is  of  the  saw. 
tooth  pattern,  as  shown  in  Fig.  29.  This  arrangement  ot  shop-room  U 
found  very  convenient  for  carrying  on  work  amt  for  the  snpervisioti  of 
the  workmen,  but  it  is  doubtful  if  it  can  be  applied  with  comfort  lo  th»* 
workmen  in  a  climate  as  variable  as  ours.  Carriages  of  every  dt^crip- 
tion  and  for  all  branches  of  the  nulitary  service,  quartermaster,  meilioai, 
&c.,  are  made  here.  The  principal  carriages,  however,  in  hand,  were  for 
the  lo-centimeter  siege  gun,  some  of  which  were  nm<le  partly  of  wooti 
and  partly  of  iron,  and  others  entirely  of  in>n. 

The  powder-mills  of  Spaudau  are  about  one  mile  from  the  city,  sml  ^ 
adjoining  the  new  manufactory  of  the  ".Mau.ser  rifle,"  lately  adopted  fbr 
the  Prussian  army.  i 

The  grounds  of  the  powder-mills  are  quite  i^xtensive,  and  <m1 

•with  numerous  canals  which  supply  pos\er  to  the  mills  thr«i  ht- 

shot  water-wheels.  A  large  portion  ot  the  grounds  is  co\eied  with 
trees,  and  the  roads  from  one  mill  to  another  are  lined  with  them,  form- 
ing picturesque  avenues. 
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The  l>uil(Ungs  are  mostly  of  the  prev»iliug  style  of  the  ooantry,  viz, 
a  frame  work  of  wood  tilled  iu  with  brick.  The  doors  iire  sheltered  by 
porches.  Whenever  tiie  work  done  in  of  »  ilaugerous  chanvcter  the 
building  is  siirr|0uuded  ou  three  sides  with  high  inoiiuds  of  earth  to  con- 
fine the  etil'Ct  of  accidental  explosions. 

Owing  to  the  exercise  of  great  care  and  the  peculiar  mode  of  manu- 
facture  pursued  here,  accidents  but  rarely  happen.  Within  the  last 
forty-one  years,  it  is  stated,  but  two  explosions  have  occurred,  and  only 
in  the  latter  one  was  there  loss  of  life.  The  explosion  herein  referred 
to  occurred  iu  a  mixing  mill  soon  after  the  introduction  of  brown  char- 
coal for  the  uiannfacture  of  a  special  pow<ler  for  the  Mauser  rifle. 

Across  the  river  were  seen  the  tall  chimneys  of  the  private  military 
laboratory,  into  which  visitors  are  not  admitteil. 

The  charcoal  employed  for  |>owder  at  Spandau  is  made  from  the  wood 
of  the  willow  and  a  species  of  alder.  The  sticks,  which  are  not  much 
over  an  inch  in  diameter,  are  stripped  of  their  bark  when  piled  up  for 
seasoning.  The  ))rocess  of  charring  is  that  by  distillation,  and  for  this 
purpose  the  sticks  are  (ilaced  in  cylindrical  retorts  of  iron  about  2  feet 
in  diameter  and  about  4  feet  long,  after  which  the  retorts  are  put  into 
event,  the  mouths  of  which  are  tightly  closed  with  iron  covers. 

To  make  brown  charcoal,  the  retorts  are  heated  for  three  hours;  for 
black  charcoal,  four  hours.  The  inflammable  gases  which  pass  off  from 
the  wood  to  the  receptacle  for  the  tar  are  returned  in  a  pipe  to  the  tire 
and  burned  underneath  the  retorts  as  they  escape  through  a  slit  in  the 
pipe.  In  this  way  a  saving  is  made  in  the  coal  and  peat  employed  iu 
the  process  of  distillation. 

Formerly  black  charcoal  was  employed  in  Prussia  for  all  kinds  of  mil- 
itaiy  i)owder;  now  it  is  confined  to  cannon-powder,  and  brow  i  coal  is 
used  in  the  manufacture  of  rifle  powder. 

The  charcoal  is  pulverized  in  a  rolling  barrel  with  balls. 

To  pulverize  the  sulphur,  it  is  first  melted  and  poure<I  into  large  pots 
to  crystallize  it  and  render  it  friable;  it  is  then  mixed  with  a  small  pro- 
Ijortion  of  niter  and  rolled  in  barrels.  The  mixture  is  known  as  sulphur- 
sal  t|)eter. 

All  the  ingredients  of  the  powder  are  then  mixed  iu  the  proportions 
of  64  saltpeter,  20  8ulphur-8alti)eter,  and  16  charcoal,  and  rolled  in  bar- 
rels with  a  large  proportional  amount  of  bronze  balls  one-fourth  inch 
diameter.  It  was  in  this  operation  that  the  accident  referred  lo  occurred, 
caused,  as  supposed,  by  the  use  of  brown  charcoal. 

After  the  composition  has  been  throughly  mixed,  it  is  compressed  into 
cake  by  passing  it  between  two  rolls  ou  an  endless  band  of  cloth.  The 
rolls  are  about  IS  inches  in  diameter,  and  revolve  ouce  iu  12  minutes. 
The  cake  thus  formed  is  broken  into  grains  by  revolving  it  horizontally 
in  a  circular  box  with  a  disk  of  wood.  This  is  known  as  the  "  French 
process"  of  graining  powder.  After  being  dried  on  shelves  exposed  to 
the  air,  the  grains  are  sent  back  to  the  mixing-mill  and  worked  over,  as 

Ereviously  described.    The  grains  are  glazed  aud  dusted  iu  revolving 
artels,  and  alter  this  dried  ou  tables  under  which  are  placed  steam- 
pipes. 

The  barrels  for  packing  the  powder  resemble  those  of  the  United 
States  service  iu  the  size  and  materials  of  which  they  are  made. 

In  all  the  mills  the  floors  are  covered  with  thick  cloths,  aud  the  work- 
men either  wear  no  shoes  at  all  or  shoes  made  of  very  thick  felt. 

About  1,S(H),00U  pounds  of  powder  of  all  kinds  is  annually  made  At 
these  mills. 
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The  fleusity  of  the  powder  is  1.6  The  grain  for  fleld-nervic*  ap]>ears 
to  be  rather  larger  than  our  No.  5,  or  •'  caniion "  powder.  The  machinery 
for  making  prism  [wwder  was  not  ahowu,  but  we  were  intormed  that 
it  i8  the  same  as  that  employeil  iu  tiie  mills  ueur  St.  Petersburg. 

Firirnj-grounda! 

The  target-practice  grounds  for  infantry  and  cavalry  are  about  ou« 
mile  from  the  town  of  Spandau,  and  in  a  pine  forest  of  young  growth. 
Avenues,  nearly  parallel  to  eaeh  other  and  terminating  in  a  high  bluff, 
are  cut  tbn>ngh  this  forest  anil  aflbrd  the  required  ranges  ui»  to  l,ttOO 
meterH.  A  system  of  electric  telegraphs  commMuicates  with  the  targets 
and  other  important  parts  of  the  establishment.  Along  one  <.f  the  are- 
unes  is  a  row  of  high  poles  tor  the  purpose  uf  deteruiiuing  triyeutories 
by  the  ai<l  of  |iai)er  sci-eens. 

Traverses  of  earth  are  thrown  up  at  suitable  intervals  along  the  ningea 
for  the  ])rote(tion  of  the  markers.  The  marker  generally  leaves  the 
shelter  to  jiateh  the  target ;  in  one  in.stan(;e,  however,  a  r;iilway  w»« 
noticed  iiir  withdrawing  the  target  behind  the  traverse  to  i)Ktcli  it. 

The  targets  arecomijosed  of  a  woixlen  frame  covered  with  paiMM'.  The 
smallest  size  n<itiee<l  was  4  teet  wide  and  0  teet  high.  Other  t^ugets 
were  noticed  with  Hgures  of  soldiers  on  them,  both  nionnte«l  and  dis- 
m;iunted.  The  tiring  is  all  "olMiiind.'"  One  non  conimisMoned  t>tW«3er 
and  two  men  are  detailed  troui  each  regiment  for  a  service  of  Mix  mouths 
at  this  particular  school. 

On  the  r_'th  of  August  the  commission  visited  the  artillery-tiring 
ground  at  Tegel,in  company  with  C<»louel  IJIiss,  secretary  of  the  Amer- 
ican legation.  The  mimster  of  marine  ami  a  number  of  oflicers  of  the 
army  and  navy  were  present  to  witness  certain  e.vperinu'Uta  with  an 
iron-i>lated  target.  The  target  was  composed  of  two  44-inch  inm  idates, 
(one  above  the  other,)  made  by  Cammel  «&  Co.,  Englantl,  and  backed 
with  18  inches  ol  oak.  (Fig.  32.)  The  gnus  tired  against  this  target  were 
of  12, 15,  and  2(1  (centimeters  caliber,  respectively.  The  pnijcctile.s  were 
of  steel  and  chilled  cast  iron,  the  latter  made  by  Mr.  Gruson,  olMagde- 
borg,  who  was  present  at  the  tiial. 

The  llicentimetcr  chilled  shell  was  completely  broken  up  iu  the  tar- 
get, The  steel  shell  was  not  broken,  but  was  distorted.  Neither  pene- 
trated through  the  4^-inch  jilate. 

The  15  centimeter  .shells  penetrated  into  the  wooden  backing,  and 
some  fragments  from  the  one  which  contained  powder  (the  live  .nhell) 
were  thrown  to  the  rear  of  the  target.  The  charge  for  propelling  tbeae 
shells  was  12  pounds  of  prism-powder.  The  shells  weighed  U4  |h)UU<U 
each. 

To  ascertain  if  a  thin  26-ceiitimeter  chilled  shell  would  penetrate 
through  the  plate,  one  was  tired  against  it  with  and  another  without  a 
bursting-charge.  In  each  iimtance  a  hole  was  made  completely  through 
the  target.  In  the  tirst,  in  which  the  shell  was  loaded,  it  a|ipeared  to 
burst  in  the  iron  plate,  leaving  a  clean  hole  through  it  42  centiuietMrs 
in  diameter.  In  the  second  instance  an  iniloaded  shell  broke  iu  the 
w<Mideu  backing,  and  left  a  anmller  hole  than  the  tirst  shell. 

The  usual  hydraulic  butler  was  employed  on  the  carriages  to  take  op 
tlie  recoil,  in  which  glycerine,  however,  takes  the  place  of  water,  a«  it 
does  not  freeze  in  cold  weather. 

The  arrangement  for  returning  the  gun  to  battery  is  the  same  as  that 
used  on  Krupi/s  carriages, »".«.,  a  supidemeiilary  inclined  plane  lastened 
to  the  upi)er  surface  of  the  chassis  rail  behind  the  guacarriage.    The 
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traverse- wheel 8  are  grooved  and  rnn  ou  raised  circles.  (Fig.  33.)  In 
this  way  they  take  up  nearly  all  the  strain  that  usually  conies  on  the 
pintle. 

The  power  for  traversing  is  applied  through  n  windlass  and  chain  on 
the  plan  of  Cunningham.  Xhe  gun  is  elevated  and  depressed  by  means 
of  a  circular  arc  and  pinion. 

A  target  was  examined  which  had  been  employed  in  some  previous 
exp<'riments.  The  upper  section  was  composed  of  !i-ineh  wrougtit'iroQ 
plates;  the  middle  section  of  10-inch  platett;  the  Imcking  was  18  inches 
of  onk,  and  tlie  "  inner  skin  "  was  1  inch  thick. 

The  lower  or  lli-inch  plates  had  been  completely  perforated  by  an  11- 
inch  chilled  blind  shell.  The  judgment  of  the  ollicers  who  conducted 
these  experiments  was  understoo*!  to  be  in  favor  of  Che  superiority  of 
chilled  cast  iron  over  steel  for  projectiles  against  irou  plates. 

The  experiments  made  at  this  place  with  the  narrow  copper  bands,  i\ 
la  Vavasseur,  before  referre<l  to,  for  projectile.^  in  place  of  the  lead 
coating,  do  not  favor  their  adoption. 

To  prevent  the  lead  coating  from  strippiug  with  high  charges,  it  is 
proposed  to  harden  it  by  a  slight  admixture  of  tin  or  antimony.  The 
lead  eoatiug  of  the  ^G  ceutimecer  shell  which  burst  to-day  iu  the  back- 
ing of  the  44-incli  target  was  so  prepureil. 

We  were  informetl  that  it  was  propose*!  to  reduce  the  numl>er  of 
raised  bands  on  the  lead  coating  of  all  projectiles  of  the  Prussian  service 
to  lour,  as  shown  in  Fig.  34.  The  front  band  a  is  smaller  iu  dinmoter 
than  the  others.  Next  larger  is  the  band  h;  next  to  this  is  the  band 
c;  and  largest  in  diameter  of  all  is  the  rear  baud  d. 

A  hydraulic  crane  is  employed  to  raise  heavy  guns  and  transport 
them  to  and  from  the  firing  ground.  It  consists  of  two  hydraolic  cylin- 
ders mounted  on  four  wheels  each,  which  have  Uanges  to  run  on  a  rail- 
road track.  The  two  pistons  support  the  ends  of  a  compound  iron  beam 
on  which  run  two  carriages  supporting  strong  hooks,  and  to  which  tbo 
chains  enveloping  the  gun  are  attached.  The  beam  is  raised  and  low- 
ered by  pumiting  into  or  letting  out  the  water  from  the  cylinder.  A 
side  and  end  view  of  this  crane  are  given  in  Fig.  35. 

Velocities  of  projectiles  are  taken  by  two  Boulanger  chronographs  In 
a  small  building  several  hundred  yards  distant  from  the  lirmgbattery. 
The  lirst  pair  of  targets  for  obtaining  initial  velocities  is  placed  about 
25  feet  in  front  of  the  battery,  (Fig.  36).  The  secoml  pair  is  placed  gen» 
erally  HM)  feet  from  the  first.  The  targets  in  each  pair  are  10  feetapart. 
The  wires  on  the  tJirgets  are  very  small  in  diameter.  Those  leading 
from  the  targets  to  the  chronograi>h8  are  larger  and  covered  with  an 
insulator,  and  when  not  in  use  are  wound  around  reels  similar  to  an  or- 
dinary hose-cart. 

The  I5-ceutimeter  (6-inch)  Prussian  gun  has  an  initial  velocity  of 
about  1,-170  teet.  The  initial  velocity  of  the  11-inch  gun  is  about  1,390 
feet,  with  corresponding  internal  pi^ssure  of  2,400  atmospheres. 

The  distance  of  the  targets  from  the  guns,  in  the  trials  for  penetration 
herein  referred  to,  was  l.'H)  meters.  The  trial-shots  at  the  wotxlen  tar- 
get to  adjust  the  sights  were  nearly  coincident. 

Two  men  cm  traverse  the  10-inch  Prussian  gun  mounted  onthenavj- 
carriage;  four  men  can  perform  this  operstion  easily.  The  traverse- 
wheels  have  the  usual  holes  in  the  rims  lor  handspikes  to  be  need  in 
case  of  accident  to  the  geared  traversing  apparatus. 

The  chassis-rail  of  the  carriage  is  very  heavy,  and  built  np  as  shown 
iu  the  sketch.    (Fig.  30.) 
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A  muzzle-pivoting  carriage,  built  by  Mr.  Gruson,  was  also  examined. 
The  cheeks  are  very  high  and  joined  together  at  tlie  top  by  iron  bows 
or  arches.  The  gun  is  raised  and  lowered  by  water  or  hydranliej  power 
placed  on  the  cheeks  so  as  to  act  in<lirectly  on  the  trannious.  This  car- 
riage is  said  to  answer  its  purpose  well.     . 

Tegel  is  about  four  miles  from  the  city  of  Berlin.  Space  for  the  flring- 
ffrouud  has  been  formed  by  clearing  away  a  pine  forest  for  a  distance 
of  two  miles.  The  workshops  and  other  buildings  are  large  and  sab- 
stautiaily  built,  and  whenever  necessary  are  protected  by  the  usual  high  ] 
traverses  of  earth.  It  was  understood  that  new  flring-gi-ouuds  had  been 
selected  farther  from  the  city,  where  greater  ranges  will  be  obtained. 

At  the  arsenal  in  Berlin,  were  seen  a  very  tfue  collection  of  ancient  and 
modern  arms  of  all  kinds.  Among  other  specimens  are  several  machine- 
guns  (mitrailleuse,)  one  of  which  was  made  in  H504  I 

A  very  simple  siege-limber  was  observed,  made  principally  of  a  single  ] 
piece  of  angle-iron  bent  into  the  shape  shown  in  Fig.  37 ;  all  parts  are 
of  iron  except  the  pole. 

Visited  Krupp's  steel-manufactory  at  Essen  on  the  14th  of  August. 
Limited  time  prevented  us  from  examining  this  vast  establishment  fully, 
and  our  observations  were  confined  chiefly  to  the  cannon  departmerits. 

The  steel-melting  room  is  of  great  size.  The  furnaces  for  heating 
the  crucibles  are  built  under  the  floor,  and  communication  is  by  subteira- 
nean  galleries,  in  which  the  firemen  apply  the  fuel.  Each  furnace  can- 
tains  four  crucibles,  and  each  crncible  is  capable  of  holdiugand  melting 
70  pounds  of  iron  while  being  converted  into  steel.  , 

The  ingot  of  steel  is  formed  by  pouring  the  contents  of  the  crucibles, 
one  after  another,  into  a  cast-iron  mold  in  a  pit;  when  the  mass  bas 
cooled  and  contracted  sufficiently,  the  mold  is  lifted  off  the  ingot,  and 
as  soon  as  it  has  sufficiently  cooled  to  be  handled  it  is  transferred  to  the  i 
hammer-room  to  be  forged  into  the  required  rough  shai)e.  A  eoutiuucas  ' 
stream  from  the  crucibles  into  the  mold  is  necessary  to  secure  uDi- 
formity  of  texture  in  the  ingot.  | 

The  largest  ingot  ever  made  at  this  establishment  weighs  50  tons,  aad 
is  the  single  product  of  1,800  crucililes.    This  ingot  was  transported  to 
Vienna  and  i>laced  on  exhibition  in  Mr.  Ki'ni)p's  department  of  the  i 
"  world's  fair."     When  it  is  returned  to  Essen,  it  is  to  be  hammered 
and  finished  for  the  body  of  a  gun. 

•    At  pi-esent  the  largest  steam-hammer  at  this  establishment  weighs  50 
tons  and  has  a  fall  of  12  feet.     A  hammer  of  150  tons  with  a  fall  of  15  ] 
feet  has  been  i)rojected,  and  we  were  informed  would  soon  be  put  up  for 
the  manufacture  of  guns  of  any  size  demanded  by  the  progress  of  the 
art  of  gun  making. 

A  14-inch  or  1,000-pounder  rifle-cannon  was  mounted  on  its  carriage  I 
in  one  of  the  shops.    This  gun  is  the  same  or  similar  to  the  one  placed  i 
by  Mr.  Krupp  in  the  Paris  exhibition  of  1867.     It  now  belongs  to  the 
Pru8.sian  government,  and  we  were  informed  that  it  was  soon  to  be  trans-  ! 
ferred  to  the  fortifications  of  Kiel.  ' 

A  large  number  of  24-]>onnder  steel  breech  loading  can non  for  siege 
and  naval  purposes  were  in  course  of  manufacture  in  the  shops,  besides 
others  of  larger  calibers.  i 

Mr.  Duychman,  the  chief  engineer  of  the  works,  states  that  Bes.semer  ' 
steel  does  not  make  good  guns,  owing  to  its  want  of  uniform  texture  in 
the  ingot.    It  is  used,  however,  for  rails,  which  are  made  here  in  great 
nnmbtrs. 

The  (!ast  steel  employed  here  for  guns  is  made  of  puddle-steel,  and  is 
of  peculiar  character,  combining  great  tensile  strength  with  considerable  i 
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elongation  or  property  of  stretcbing  before  breaking.  One  departuiout 
of  these  works  is  devoted  exclusively  to  testiug  specimens  of  all  of  the 
varions  kinds  of  steel  produced  in  the  establishment.  The  testing- 
machine  is  similar  to  the  Wade  testing  machine  u.setl  in  this  country,  but 
considerably  larger  and  more  powerful.  The  person  making  the  test  is 
purposely  kept  ignorant  of  the  ohject  for  which  the  material  tested  is  to 
be  used.  A  specimen  broken  in  our  presence  showed  considerable  elonga- 
tion, and  finally  sei)arated  under  a  force  of  81,0<I0  pounds  per  square  inch. 
The  authorities  of  this  establishment  firmly  believe  in  the  superiority 
of  steel  over  chilled  cast  iron  projectiles  for  penetrating  into  iron  armor. 
In  rifling  heavy  gnns  but  one  groove  is  cut  at  a  time,  and  then  as  the 
rod  bearing  the  cutter  is  pushed  through  the  bore.  The  cutter  is  fed 
•ut  by  hand  at  each  cut.  A  workman  injects  oil  with  a  syringe  iuto 
the  bore  ahead  of  the  cutt«r;  at  the  same  time  oil  is  fed  automatically 
h  rear  of  it. 

Attention  was  called  to  a  new  and  simple  jilan  for  making  the  cheeks 
oT  field-carriages  out  of  a  single  jiiece  of  thin  plate  steel.  The  plate  is 
fi'st  cnt  to  the  general  shape  of  the  cheek,  but  considerably  larger;  it  is 
tlen  heati?d  an<l  pressed  in  suitable  dies  to  the  shape  and  size  of  the 
rtqnired  cheek,  at  the  same  time  forming  a  flange  around  the  entire 
elge.  This  flange  gives  stiffness  to  the  cheek  and  affords  the  necessary 
Birfaces  for  attachiug  the  trunnion-bed,  axle-strap,  and  lunette.  (See 
Kg.  .S.S.) 
A  limber  to  accompany  this  carriage  is  shown  in  Fig.  39. 
A  field-gun  carriage,  with  a  brake  to  check  the  velocity  of  the  carriage 
d>wu  hill,  was  also  noticed  and  is  repre.sented  in  Fig,  40.  The  bar  of 
tie  brake  is  made  of  iron  in  the  form  of  a  truss  to  make  it  light  and 
eitt";  it  is  sometimes  ma«le  of  ga.s-pipe  for  the  same  reasons.  It  is  placed 
cosswisQ  of  the  stock  and  in  rear  of  the  piece,  and  is  worked  by  coq- 
itc'ing-rods  ami  a  screw  in  the  head  of  the  stock.  An  examination  of 
tie  sketch  will  give  a  general  idea  of  its  arrangement. 

The  cannon  made  at  Essen  are  proved  in  a  large  unilerground  room, 
a'clied  with  heavy  brick  masonry.  There  are  large  openings  in  thereof 
or  the  esca|)e  of  smoke,  and  putting  in  and  taking  out  the  pieces  to  be 
,)rove<l. 

Cannon  and  other  large  work  are  transported  from  one  point  to  an- 
other of  the  works  on  cars  running  on  rail  way -tracks  and  drawn  by 
locomotives. 

A  new  proving  ground,  with  a  range  of  some  7,000  meters,  is  being 
prepared  liy  Mr.  Krupji  for  further  testing  the  12-inch  guu  on  exhibi- 
tion at  Vienna,  and  other  cannon. 

About  six  miles  from  Esseu  is  Bochnm,  a  town  containing  aca.st-steel 
maunfactory,  which  employs  some  6,((00  workmen.  The  princiiial  arti- 
cles made  here  are  rails,  wheels,  axles,  spriug.s,  bolls,  and  Held  aud  siege 
caiinou,  all  of  steel.  The  rails  are  made  of  Bessemer  steel,  aud  there 
are  seven  converters  in  use;  the  largest  is  capable  of  turning  out  7  tous 
iu  one  charge.  The  cast  steel  is  ma  le  as  at  Krupp'-s,  with  a  single  ex- 
ception, viz,  the  melted  steel  is  not  poured  directly  iuto  the  mold,  but 
passes  from  the  crucibles  iuto  what  is  kuowu  as  the  "  overheating-fur- 
nace," when  it  is  again  exposed  to  heat  for  a  certain  time  to  render  the 
mass  more  homogeneous,  and  thereby  avoiding  spots  of  weakness.  The 
idea  of  this  furnace  originated  with  Mr.  Meyer,  the  experienced  assist- 
ant director  of  the  work. 

At  present  the  largest  steam  hammer  here  weighs  30  tons.  The 
cranes  for  handling  the  mass  of  steel  to  be  worked  were  made  iu  Berlin, 
aud  are  of  peculiar  construction.    (Fig.  41.) 
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The  two  crniies  are  composed  of  two  overhead  iron  girders,  which 
swing  like  arms  around  the  center  of  the  steam-hammer  us  an  axis. 
The  onter  ends  of  these  girders  are  sustained  bv  iron  props  which  rest 
on  railway-cars  running  onucir(;nhir  track  around  the  hammer.  Each 
car  has  a  small  steam-engine,  which  both  works  the  windhms  and  winds 
up  the  chains  sustaining  the  ingot  and  propels  the  car  on  its  circular 
track.     It  also  works  the  movable  pulley  to  and  from  the  hammer. 

Preparations  are  being  made  to  prect  a  oO  ton  hammer  at  these  works. 

A  number  of  15-centimeter  siege  rifle-guns  are  being  made  in  the  can- 
non department,  besides  a  number  of  .'i  inch  and  3Jiuch  field-guns  to 
complete  a  contract  with  the  Turkish  government  for  500  guns.  All 
these  guns  are  of  the  Krupp  pattern,  and  the  quality  ot  the  workman 
Bhip  is  excellent. 

The  crucibles  are  generally  used  but  once;  they  are  then  broken  vp 
and  ground  to  powder  to  lurnish  materials  for  new  ones.  The  mode  )f 
makiug  crucibles  at  this  establishment  is  kept  a  secret. 

Witnessed  the  operation  of  forging  locomotive  driving-wheels  oat  of  ' 
a  solid  mass  of  v^ronght  iron.  The  mass  bt-ing  of  round,  dat  shapejs 
hammered  so  as  to  form  on  its  circnmterence  as  many  projections  ks 
there  are  to  be  sptikes  in  the  wheel.  The  projections  are  afterward 
drawn  out  under  the  hammer  and  their  ends  split  in  two,  bent  over,  aid 
welded  together  so  as  to  form  u  continuous  felloe.  The  circuiaterci::e 
of  the  wheel  is  then  carefully  turned  in  a  lathe,  and  a  steel  tire  is 
shrunk  on. 

The  demand  for  ateel  rails  in  Germany  alone  is  stated  to  be  suffioiet 
to  keep  these  and  other  large  works  in  full  operation.  Iron  rails  «e 
said  to  last  about  two  and  one-half  years,  whereas  those  made  of  Base- 
mer  steel  will  wear  ten  years. 

The  country  in  and  around  Essen  and  Bocbnm  is  underlaid  with  coj, 
Tcbicb  affords  all  the  fuel  rerpiired  for  thetu.*  and  other  large  iron  ad 
steel  maniilactories  in  this  neighborhood. 

Some  of  the  shafts  are  500  feet  deep,  and  the  seams,  which  are  moB 
or  less  inclined,  have  a  thickness  of  .'i  feet  in  some  cases. 

But  a  short  time  ago  the  Bochnm  Company  bought  certain  coal-mina 
for  130,000  thalers.  In  consequence  of  the  great  increase  in  the  iron  aul 
steel  business  these  same  mines  are  now  considered  worth  li,yoo,00i 
thalers. 

Mr.  Bancroft,  the  American  minister  at  Berlin,  informed  as  that  the  ' 
German  government  lias  projected  an  airline  railroad  for  military  pur- 
poses from  the  Bussian  frontier  at  Wierzbolow,  to  Metz  on  the  French 
frontier, 

AUSTRIA. 


Under  the  guidance  of  two  officers  of  artillerj-  and  two  of  engineers, 
au  examination  was  made,  August  23,  1873,  of  the  artillery  museum  in 
the  city  of  Vienna.    This  museum  contains  models  of  guns,  carriages,  ( 
&c..  iu  service,  as  well  as  many  of  an  experimental  character. 

Noticed  a  spade  with  a  jointed  handle  that  we  were  informed  had  l>een 
adopted  for  the  infantry,  every  third  man  carrying  one.    The  blade  is  | 
about  the  size  aiul  shape  of  those  used  in  the  army  of  the  Potomac  to- 
ward the  end  of  our  war,  but  the  handle  is  jointed  so  as  to  fohl  up  when  I 
not  required  for  use,  and  is  kept  in  the  folded  position  by  a  straj). 

A  great  variety  of  digging  or  intrenching  tools  have  been  tested  for 
the  use  of  the  Anstrian  inlantry,  and  it  was  nnderstood  that  this  small 
Giiade  has  been  preferred  to  all  others  tried. 
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We  were  shown  the  two  principal  miiBketa  in  n»e  in  tbe  Austrian 
arin.r,  viz.  Waiizl  and  Werudl.  The  former  is  an  alteration  of  the  muz- 
zle-loHflinfi  initsket,  anil  in  it  the  breech- block  risesHotl  falls  like  our  own. 
The  Werndl  ninsket  is  new,  and  lias  a  calibiT  of  (•".425.  In  the  breech 
Bjstein  the  block  vibrates  aronnd  an  axis  parallel  to  that  of  the  bore. 
Abont  5li0,<i00  of  the  new  Werndl  nmsketH  are  in  the  hands  of  the 
troop8.  A  late  model  of  this  arm  was  shown  in  which  the  characteristic 
flat  breech-block  si»riii^  on  the  outside  of  the  block  is  concealed  in  it. 
The  parts  of  the  new  arn>  are  interchaugejible  and  more  highly  flnisbed 
than  in  the  previous  models. 

The  locks  of  all  small  arms  are  made  in  the  arsenal  in  Vienna;  the 
remaining  pans  are  made  in  private  establishments,  but  assembled  and 
inspected  in  the  arsenal. 

The  Austrian  tield-artillery  is  principally  made  up  of  bronze  muzzle- 
loaders.  Tbe.v  are  rifled  on  the  saw-tooth  principle,  and  the  lead  coat- 
ing of  the  projectile  is  formed  to  fit  the  grooves  of  the  piece.  The  car- 
riages are  made  of  wood,  alter  the  Gribeauval  style  slightly  altered. 
The  aminnnition  chcstK  are  made  of  sheet  iron.  Apparently  little,  if 
any,  change  has  been  made  in  the  field-carriages  for  many  years  past. 

Projectiles,  with  studs,  and  bullet-sliells  with  the  powder  charge  under 
the  bullets,  were  observed  in  the  museum. 

An  orticer  in  attendance  informed  ns  that  the  Austrian  gunners  suf- 
fered much  in  the  Italian  war  from  exi>osure  to  case-shot  tiring  while 
loading  heavy  sea-coast  guns,  and  that,  in  consequence  of  this,  several 
experimeuts  had  been  made  with  depressing  carriages  of  the  Moucriett' 
patteru.  8oiiie  of  the  carriages  were  completed,  bat  had  not  been  found 
to  woik  wi'll  in  practice. 

A  small  model  of  a  very  simple  muzzle  pivoting  carriage  was  observed. 
It  is  shown  in  the  accompanying  Fig.  43.  The  trunnions  are  supported 
in  the  piece  a,  which  is  pivoted  at  b,  while  the  other  end  is  raised  and 
loweied  by  the  elevating-screw  c.  The  flat  bars  d  d  d  are  bolted  to  an 
npright  bar,  e,  forming  two  cheeks,  which  rest  and  slide  on  a  chassis  in 
the  ordinary  way.  The  idea  involved  is  a  very  simple  one,  and  if  the 
parts  were  made  so  as  to  have  the  necessary  strength  and  a  hydraulic 
Jack  were  used  iu  the  place  of  the  screw,  the  carriage  might  perhaps  be  a 
practical  one. 

Fig.  44  re[ire8ents  a  specimen  of  a  small  rifle  mortar  iu  the  D]nsenm. 
Itisof  novel  construction,  and  is  said  to  throw  its  projectile  with  consider- 
able range  and  accuracy.  The  outer  )»art  ot  the  mortar  covered  by  the 
projectile  is  a  polygonal  spiral  solid,  like  a  Whitworth  projectile.  The 
projectile  cavity  has  a  corresponding  shape  and  tits  on  the  mortar  like 
a  cap.  The  action  of  the  powder  is  to  drive  off  the  projectile  with  a 
spiral  motion.  The  portion  b  is  to  give  a  preponderance  to  the  rear 
of  the  trunuinns. 

Prism-powder  similar  to  the  Russian,  is  employed  in  Austria  in  large 
siege  and  sea  coast  guns. 

In  the  artillery-harness,  collars,  hames,  and  roj*  traces  are  employed. 

The  Boulanger  chronograph  has  been  ado]tted  for  determining  veloci- 
ties of  projectiles. 

After  an  examination  of  the  artillery  maseuni,  we  were  shown  the 
ajiparatus  and  instruments  in  the  chemical  laboratory  and  the  philo- 
sophical rooms,  used  principally  in  reference  to  the  tiring  of  torpedoes. 
ExptTiinents  were  made  to  show  the  modes  adopted  for  firing  torpedoes ; 
1st,  by  contact  with  the  object  vessel ;  and,  l-'d,  by  electricity  worked 
from  the  shore.     In  the  latter  case,  the  s))ark  is  made  by  closing  and 
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then  breaking  the  cnrrent,  k  la  Rbiiiukorf ;  and  in  the  former  case. TM 
sudden  contact  of  any  one  of  the  (tistous  of  the  torpeiJo  witli  the  ho3ti« 
vessel  will  be  sufBcieut  to  explode  it.  ■ 

The  field  telegraph  in  use  is  worked  by  a  tuagaet,  and  the  alphabetic 
that  of  the  Morse  system. 

For  siege  operations  at  night,  electric  lights,  with  large  parabolic  re- 
flectors, are  employed  to  light  np  an  enemy's  works.     A  specimen  of  thfl 
ap])aratu8  was  kindly  shown  and  explained.  I 

Visited  the  Vienna  arsenal  on  the  2oth  of  August.  This  establishLfl 
ment  is  situated  in  the  outskirts  of  the  city,  is  of  very  great  extent,  and 
was  bailt  from  a  single  design.  ■ 

The  first  point  visited  was  the  foundry,  where  bronze  and  iron  gnn^ 
are  cast.  The  molding  and  casting  room  is  of  circular  form,  and  the 
furnaces  are  ranged  radially  arouml  one  side  of  it.  The  gnnpits  are  o^ 
annular  form  and  immediately  in  front  of  the  furnaces.  An  iron  crana 
stands  in  the  center,  so  that  its  arm  can  sweep  over  all  the  i»its,  (PiM 
45.)  This  arrangement  ol  furnaces,  pits,  and  crane,  appears  to  be  ve^fl 
convenient,  espi^cially  for  casting  cannon  of  small  size.  1 

No  particular  system  of  sea-coast  and  marine  cannon,  of  large  size, 
appears  to  have  been  adopted  in  the  Austrian  service.     A  9  inch  trial 
breech-loading  cannon  ha<l  been  tested,  in    which   the  breech -loading^ 
apparatus  was  similar  to  Krupp's,  but  the  body  of  the  piece  was  madfl 
of  cast  iron,  enveloped  in  steel  rings.    This  gun  is  said  to  have  endarefl 
all  the  tests,  and  was  only  broken  at  last  by  a  charge  of  dynamite,  thafl 
the  materials  might  be  more  easily  transported  from  the  trial  ground  tr 
the  arsenal.    The  rifle-grooves  of  this  piece  were  broad,  and  the  jiro- 
jectile  was  provided  with  studs  to  tit  thetn.     Longitudinal  tnrrows  iiM 
the  bore,  at  the  seat  of  the  projectile,  were  noticed.     No  report  had  then 
been  made  public  of  this  test,  but  it  was  expected  that  one  would  be  iifl 
the  following  January.  ^ 

The  cast  iron  of  which  the  large  Austrian  cannon  are  made  comefl 
from  Styria,  and  bears  a  very  high  reputation  as  a  cannon-metal.  J 

All  the  jjresent  field-guns  are  made  of  bronze,  and  muzzle-loadingj 
In  loiiding  there  is  a  peculiar  arrangement  of  the  rammer  for  centeriu|B 
the  projectile  before  firing,  by  which  it  is  claiftied  that  great  aooaraen 
of  fire  is  obtained.  1 

Noticed  a  large  number  of  wagons  for  transporting  infantry-ammanfl 
tion  in  the  field.  V 

The  museum  is  the  finest  affair  of  its  kind  probably  in  the  worhl.  !■ 
the  lower  entrance-hall  are  marble  statues  of  distinguished  Austriafl 
statesmen  and  warriors,  in  the  n[)per  halls  are  collections  ol  ariuft  nnfl 
armor,  both  ancient  and  modern,  and  ou  the  walls  are  painted  beautiful 
frescoes  illustrating  Austrian  history.  J 

In  the  English  (lei)artment  ol  the  Vienna  Exhibition  were  uotic-efl 
several  guns,  carriaijes,  &(;.,  from  the  manufactory  of  Sir  William  AruM 
strong,  at  Eiswiok,  Eiiirland.  The  largest  piece  was  a  muzzle-loiuler  i» 
10  inch  caliber  and  IS  ions  weight.  It  was  formed  of  a  steel-liuecB 
wrought-iron  tube  strengthened  with  wrought  tubes  or  rings,  giving  ifl 
the  appoar.ince  of  a  Woolw  ich  gun.  The  agent  in  charge  stated  that  thfl 
cost  of  guns  of  this  kind  was  30  per  cent  less  than  Krupp's  cfist-steM 
breech-loader,  a  statement  we  were  unable  to  verily.  The  carriage  oifl 
which  this  gun  was  mounted  was  an  English  service  casemate-ciUTiagel 
and  is  shown  in  the  accompanying  Fig.  40.  Each  rail  of  the  chiutsisa 
is  made  of  two  pieces  of  boiler  i)late  united  to  flanged  chords  at  the  tod 
and  bottom,  by  rivets.  To  give  uniform  stift'ness  to  the  rail  ir  is  made  « 
the  fish- be  Hied  form  between  the  traverse  wheel  forks  or  points  of  supl 
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port.  There  is  no  pintle,  therefore  no  tongue,  to  this  carriage,  and,  in 
the  alweuce  of  these  parts,  the  traverse  wheels  are  flanged  and  run  on 
rained  tniverse  circles,  b,  b.  The  front  traverse-wheels  have  each  two 
flanges,  the  rear  wheels  one.  The  chassis  is  traversed  l),v  a  system  of 
cranks  and  spur-wheels  attached  to  the  rear  end  of  the  chassis  and 
operating  on  the  l>evel-geare<l  portion  of  the  rear  traverse-wheels,  o,e. 
There  are  two  cranks,  one  at  each  end  of  a  horizontal  shaft;  from  this 
shaft  another  shaft  extends  obliquely  downwards  to  another  horizontal 
shaft  near  the  traverse-wheels.  Connections  are  made  from  one  shaft  to 
the  other  by  bevel-geaj^d  wheels.  Four  men,  two  at  each  crank,  are  re- 
quired to  traver.se  the  carriage.  The  flanges  of  the  traverse- wheels  serve 
to  keej)  the  wheels  on  the  circles.  The  gun-carriage  has  two  sets  of 
inanojiivring  wheels,  known  as  front  and  rear  wheels,  d,  rf.  The  rear 
wheels  are  attached  to  an  eccentric  axle-tree,  and,  when  thrown  iuto  roll- 
ing-gear by  the  handspikes,  the  weight  of  gun  and  carriage  rests  on  both 
front  and  rear  wheels.  In  this  position  it  is  run  by  band  Iwth  to  and 
fi'om  battery.  It  is  moved  from  batiery  by  rope  and  pulleys,  e.  Power 
is  applied  to  the  loose  end  of  the  rope  by  taking  some  three  turns  of  it 
around  a  drum  on  the  crank-shaft  and  ap|)lying  liaud  power  to  the 
cranks.  To  prevent  traversing  the  chassis  at  the  same  time  that  the  car- 
riage is  drawn  back,  the  lower  portion  of  the  traversing  apparatus  is 
thrown  outof  gear  by  a  "shipper  "jirovided  for  the  purpose.  A  hydrau- 
lic buffer  of  the  form  used  in  Russian  and  Prussian  carriages  is  placed 
between  the  rails  and  in  rear  of  the  gun  carriage,  to  take  up  the  recoil. 
Oil,  however,  is  used  in  this  buffer  in  jilace  of  water  or  glycerine. 

The  elevating  apparatus  is  similar  to  that  employed  on  other  foreign 
carriages,  and  is  composed  of  a  curved  rack,  one  attached  to  each  side 
of  the  Itreech  of  the  gun,  and  0|)erat-ed  by  a  pinion  which  is  turned  by 
a  tangent  .screw  or  worm.  Tlie  hamlle  of  the  worm  is  shown  at  /.  The 
motion  of  the  carriage  running  to  battery  is  checke<l  by  five  India  rub- 
ber hurters  attache<l  in  a  row  to  the  front  transom  of  the  chassis.  A 
piece  of  wood  is  also  attached  to  the  gun  carriage  to  break  the  force  of 
its  shock  against  the  hurters.  The  accompanying  Figs.  47  and  48  show  the 
modes  of  elevating  and  fastening  the  handspike  of  the  Armstrong  field- 
gnn  carriage.  In  the  first  the  apparatus  is  coinjKJ.sed  of  a  curved  rack 
attached  to  the  knob  of  thecascabel,and  worked  by  a  jniiion  and  crank. 
The  gun  is  secured  at  any  particular  elevation  by  turnnig  a  cam  work- 
ing in  the  curved  slot.  The  handspike  when  thrown  back  for  use  is 
Leid  in  place  by  a  jiawl  which  falls  down  and  presses  against  a  stud  in 
front  of  the  handsjiike-joint.  The  trail  is  formed  of  two  pieces  of  boiler- 
plate stiffened  at  the  edges  by  angle-iron  rivetetl  on. 

Muzzle-loading  field  guns  only  are  used  in  the  English  service;  the 
old  breech-loading  guns  of  the  Armstrong  pattern  are  issaed  to  volun- 
teer troops. 

In  the  Armstrong  collection  is  a  breech  loading  gun  of  7inch  caliber 
and  Armstrong  manufacture.  The  breech-loading  aj)paratus  is  the 
French  plan  modified  by  Captain  Noble.  The  princii)al  feature  of  the 
modification  consists  in  moving  the  breech-block  to  one  side  when  with- 
drawn by  a  rack  and  pinion  ])laced  below  and  at  right  angles  to  the 
axis  of  the  bore.  The  loading-tube  is  attached  to  the  same  carriage 
•with  the  block,  and  when  the  latter  is  removed  the  tube  comes  into 
place  readv  to  be  pushed  into  the  loading-chamlH?r.  The  charge  of  this 
piece  is  22  pounds  of  powder  and  110-iiound  projectile.  An  automatic 
lever  covers  the  vent  until  the  breech-block  is  locked,  and  thereby  pre- 
Tenui  accidents  similar  to  one  which  occurred  in  France  in  linng  a  salvi^'fc. 
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The  gascbeck  is  made  of  felt  covpretl  with  Kheet-brasw,  (Fig.  49;^ 
it  is  generally  tlirown  out  of  tbo  muzzle  of  the  gun  at  each  dischnrge 
may  be  necesnary  to  use  a  new  one  whenever  the  piece  is  reloaded.    Tbe| 
projectile  is  lend  coated  wiih  raiHed  ribs. 

In  this  collection  was  noticed  a  oS-cwt.  C!>at-iroii  smooth-bore  gun 
converted  into  a  t».3  inch  ride  on  .Major  Pallisoi's  systeni  of  a  coiled  tnbe 
lining.  The  charge  for  this  gun  is  8  tiounds  R.  S.G.  powder;  projec- 
tile C4  pounds. 

On  account  of  the  great  economy  of  this  mode  of  c<)nver!<io.n,  and  re- 1 
qoiring  no  new  carriage,  this  guu  is  found  to  be  well  adapted  for  landj 
fronts  of  fortifications. 

SWEDF.N. 


In  the  Swedish  department  were  exhibited  a  specimen  of  a  large  sea- 
coast  guu  mounted  on  its  appropriate  carriage,  and  several  sitecimensl 
of  fleldcarriages,  projectiles,  small-arms,  &e.  The  entire  collection  was  I 
very  complete  an<l  neatly  arranged.  The  body  of  this  gun  is  made  of] 
cast  iron  re-enforced  with  steel  rings.  It  is  ritled  with  five  grooves,  and] 
its  breech -loading  system  is  similar  to  the  French.  It  has  a  novel  ar-j 
rangoment  to  prevent  the  pieoe  from  being  fired  before  the  breecb-block| 
is  properly  locked. 

The  carriage  is  of  iron,  a  combination  of  plate  and  angle  pieces.  Tbel 
important  features  of  the  combination  are  shown  in  the  acuompauying] 
sketches. 

1st.  The  cheeks  arecompose<i  of  two  li-in«b  plates  nnited  by  transoml 
plates,  which  give  them  the  recjnisite  stittuess  in  supporting  the  guu  andl 
sustaining  the  recoil.    The  trunnion-beds  are  made  of  bronze,  and  are' 
united  to  the  cheeks  as  shown  in  Fig.  Jib.    The  maueuvering-whcela  are 
attache<l  to  the  cheeks  as  shown  in  Fig.  51.    The  chassis-rails  are  formed 
of  two  plates,  top  and  bottom,  united  by  a  single  plate  or  web.  strength- 
ened with  th('  necessary  angle-iron  riveted  on,  (Fig.  ii'2.)    The  elevaiing-j 
apparatus  is  .shown  in  Fig.  53,  and  is  composed  of  a  curved  arc  fasteneil| 
to  the  side  ol  the  breech,  which  is  operated  by  a  crank,  worm,  and  pin- 
ion.    The  general  features  of  this  elevating-apparatus  are  sioiihir  t< 
those  in  general  use  on  the  continent.    The  projectile  for  this  gnn  is  ot 
the  studded  kind,  and  is  shown  in  Fig.  54.    The  front  studs  are  round, 
while  those  in  rear  are  oblong  in  shape.    The  traversing-apjiaratu.'*  or 
the  chassis  is  peculiar,  being  composed  of  a  circular  iron  rack  t'astenetll 
to  the  platform  behind  the  front  traverse  ciriile.    A  ])inion  attached  w 
a  tTftnsom  joining  the  rails  works  in   this  rack,  and  when  turned  by 
woim  in  the  usual  way  causes  the  chassis  U^  move  around  its  center  ol 
motion.    (See  Fig.  55.)     A  hydraulic  bufier  is  used  to  take  up  the  recoil. 
There  are  two  sets  of  maneuvering- wheels,  front  and  rear,  and  the  piece 
can  if  necessary  be  run  to  and  from  battery  by  a  rope  and  pulley  com-' 
bination  attached  to  each  side  of  the  chassis.    There  is  also  a  gripblockj 
around  which  the  loose  end  of  the  rope  is  wound  to  furnish  the  uec 
sary  friction  to  steady  the  carriage  when  running  into  battery.    Tfc 
maneuvering-wheels  are  arranged  as  on  the  original  Russian  carr 
to  bring  the  gun-carriage  nutomati<ally  into  battery  after  each  disr-hn 

The  bo<ly  of  the  tieldgun  carriage  is  made  of  plate-iron  I  at 

the  inner  edges  by  angle-iron.    (See  sketch,  Fig.  50.)    The  <  "idj 

and  limber  are  each  nutde  of  two  pieces  of  angle-iron  bent  and  riveteilj 
together  as  shown  in  the  accompanying  sketches.  (Figs.  57  and  58. m 
The  peculiar  features  of  these  carriages  are :  1st.  The  mo^le  of  carrying^j 
the  s])are  wheel,  which  is  placed  in  front  of  the  front  ammunition  chestj^ 
2d.  The  i>osition  ot  the  pintle,  which  is  placed  suSicieiitly  in  rear  of  tb< 
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axle-tree  to  comiterbalanco  the  weight  of  the  pole.  3d.  The  position  of 
tlie  spare  wheel  m;!!^^^  it  necessary  that  tjje  caririoueprs  should  ride  fac- 
ility tu  tlie  rear  on  the  rear  aiiiniunitioi)  cheHt.  4th.  The  sp.irn  pole  is 
made  in  two  pieces.  As  will  be  otiserved,  the  combination  of  thu  jiarts 
of  thene  carriaj^os  is  very  niniple,  and  the  cost  of  coustruetiou  must  be 
comparatively  Hiuall. 

The  Swedish  luilirary  musket  isof  the  Remington  pattern.  It  is  made 
by  machinery  on  the  Ameiican  i)lan  of  inannfactiue,  and  a  collection  of 
parts  in  the  various  stages  of  finish  formed  a  part  of  the  exhibition. 
The  bayoflet-shank  is  foiged  solid  and  bored  out.     (Fig.  59.) 

SWfl'ZEBLAND. 

In  i)a8sing  through  Switzerlaiul  noticed  many  places  where  target- 
practice  with  ritieswas  going  on.  The  ranges  seemed  to  befjuite  short, 
not  excee<ling  in  most  cases  I'OO  or  300  yartls. .  Saw  a  battery  of  light 
artillery  loaded  on  railroud-cars  tor  transportation.  The  pieces  were 
bronze  breeoh  loaders.  Their  lorin  was  that  of  the  Russian  -i-pounder, 
but  as  the  lireeches  were  closely  covered,  the  .»ystein  to  which  they  be- 
longed could  not  be  ascertained.  The  carriage"  appeared  to  belong  to 
the  Flinch  stock-trail  patteru. 

FBANOE. 


The  French  cannon-loundry  at  Kuelle  was  visited  on  the  IL'tb  id' Sep- 
tember, 1873,  by  permission  of  the  minister  of  marine.  It  is  situated 
al)ont  279  miles  from  Paris,  by  the  railroad  to  Bordeaux,  and  near  the 
city  of  Angoulfeme.  The  heavy  cannon  employed  in  the  marine  and  sea- 
coast  service  of  France  are  constructed  on  the  system  of  General  Fair- 
banlt,  of  the  French  marine  artillery,  and  are  composed  of  a  borly  of 
cast-iron,  re  erdorce«l  in  the  interior  with  a  steel  tube,  and  ou  the  exterior 
with  sttH'l  hoops.  They  are  also  breech-loaders,  on  what  is  known  in 
France  as  a  ino<1itication  of  the  An»erican  s^steln  of  Kastman. 

The  caliliers  of  the  cannon  at  jueseiit  made  at  Ruelle  are  14,  LS,  24, 
27,  and  32  centimeters.  The  lining-tubes  of  the  larger  cannon  are  made 
by  Firih,  of  SheHield,  £ngland  ;  the  re-enforcing  iKXtps  are  by  Petin  & 
Godet,  in  France.  The  cast-iron  body  is  niade  and  the  piece  finished 
and  assembled  at  Ruelle.  The  total  cost  of  manufacturing  large  guns 
at  this  loundry  was  stated  to  be  I  franc  3t)  centimes  per  kilogram, 
nearly  12  cents  jier  English  jiound.  The  tnbesof  the  14-centinieter  guns 
are  made  of  French  Bessemer  steel,  a  material  which  has  not  been  found 
to  answer  a  good  purpose  for  guns  of  larger  calibers.  The  bivech-block 
is  made  of  steel.  The  gas  check  is  a  ring  of  pure  copper,  made  on  the 
Bruadwell  (ilaii,  and  inserted  into  the  mouth  of  the  chamber.  Its  lip 
rests  on  another  ring  of  copper,  which  is  let  into  the  face  of  tlie  breech- 
block. The  surfaces  of  contact  of  both  rings  have  the  peculiar  grooves 
of  the  Broadwell  system,  to  prevent  the  escape  of  gas.  (See  Pig.  80.) 
It  is  sfate<l  that  this  gas  check  is  found  etl'ective  for  at  least  150  Ores. 

The  construction  of  the  body  of  the  large  cast-iron  ritie-cauuon'  made 
at  this  fonndry  is  shown  in  the  accouip.inyiug  sketch,  r  Fig.  til.)  a  a 
represent  two  layers  of  cast-steel  hoops,  euveloping  the  castii-ou  por- 
tion {h)  from  the  breech  to  a  point  a  little  in  front  of  the  trunnions. 
These  rings  are  shrunk  on,  and,  to  prevent  slipping  lorw  ird,  two 
shoulders  are  made,  one  in  the  cast-iron  body  and  ime  in  the  forwai^ 
boop  ol  the  lowef  layer,  as  shown  iu  the  figure.  Tue  trunnions  are 
attached  to  the  forward  hoop  but  one.    The  bore  ot  the  vy*av-'\vv>w Viol's 
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from  the  breech  to  a  point  also  in  tront  of  the  tniunious  is  reamed  up 
to  recoiye  the  cast  steel  tnlw  (c)  shown  in  the  tigure.  Tliis  tube  is  held 
iu  place  by  ft  screw  around  it«  base,  and  it  abuts  against  two  shoulders, 
one  at  the  forward  end  ami  the  other  in  front  of  the  screw.  An  initial 
strain  is  brought  to  l»ear  on  it  by  inserting  it  when  the  cast  iron  is  ex- 
panded by  heat,  and  afterward  coaled.  The  precise  number  of  hoops 
in  i-ach  layer  may  not  be  correctly  given  in  the  figure. 

The  hoops  are  heated  singly  in  a  furnace  of  [»eculiar  constrnction, 
which  is  shown  in  Fig.  6li.  a  represents  the  fire-liox  of  the  furnace,  c  a 
platlorm  of  iron,  which  can  be  turned  around  by  means  of  the  crank 
and  beveled  wheels  (d)  so  that  the  hoop  (h)  which  rests  on  it  can  be 
brought  in  contact  with  the  flauie  uniformly  in  all  its  parts.  When  the 
hoop  has  received  "  a  blue  heat"  it  is  taken  away  and  slipped  on  to  the 
gun,  which  lias  been  carefully  turned  to  a  given  dimension  to  receive  it. 
It  is  cooletl  in  all  its  ])arts  by  an  apparatus  resembling  a  circular  water- 
ingiwt,  (see  Fig.  G.'J.)  a  represents  the  watering-pot,  which  is  sap- 
plied  with  wat«r  through  the  hose,  (6.)  The  inner  surface  of  the  water- 
ing-pot is  ]>erforated  with  numerous  small  holes,  through  which  a  spray 
of  water  is  thrown  over  the  entire  surface  of  the  ring  c,  enveloping  the 
body  of  the  gun,  which  is  shown  at  d. 

To  heat  the  budy  of  the  gun  for  the  purpose  of  inserting  the  lining 
tube,  it  is  ])lace<l  in  the  gun  pit  of  the  fdundery,  and  a  brazier  of  burn- 
ing coke  placed  over  it.  The  construction  of  this  brazier  is  shown  in 
the  accompanying  sectional  figure  04.  a  represents  the  body  of  the  gun 
into  which  the  tube  is  inserted;  b,  the  lining  of  the  brazier  which  sepa- 
rates the  burning  coke  (c)  from  the  gun;  d,  a  lining  made  of  lire-brick 
inclosed  in  a  circular  iron  frame  or  cage,  (c.)  Vertical  spaces  are  left 
between  the  flre-brick  for  the  admission  of  air.  The  great  size  of  the 
work  and  the  nice  fit  of  the  tube  necessitate  great  care  in  the  turning 
and  boring.  No  trace  of  the  joint  between  the  steel-tube  an<l  cast-iron 
bore  of  the  body  oould  be  observed.  That  the  work  of  the  entire  guu  i.s 
made  with  great  care  and  skill  is  shown  by  the  weights  marked  on  two 
27-centimeter  guns,  which  only  varied  some  22  pounds  iu  somethin^f  like 
the  same  number  of  tons. 

The  cast-iron  body  of  the  large  guns  is  cast  hollow,  or  around  a  solid 
core,  no  cooling  substance  as  air  or  water  being  passed  through  it.  The 
direutor  of  the  foundry  informed  ns  that  this  mode  of  cooling  cannou 
from  the  interior  had  been  pursueil  at  Ruelle  since  1864,  and  wasconsid- 
( ered  to  be  better  than  cooling  by  a  hollow  core,  through  which  was 
passed  a  stream  of  air  or  water.  The  solid  core  referred  to  is  formed  in 
the  usual  way  by  wrapping  straw-rope,  covered  with  layers  of  lire-clay, 
around  an  iron  spindle.  The  spindle  has  longitudinal  grooves  cut  iu  the 
surface  for  the  escape  of  the  steam  and  gases  formed  by  the  contact  of 
the  core  with  the  melted  metal. 

The  cas^iron  made  here  is  said  to  have  great  strength  and  to  be  well 
adapted  for  cannon.  The  tests  of  the  qualities  of  the  different  irons,  as 
well  as  those  of  the  dillerent  powders  used,  are  made  iu  sin-cial  trial- 
gnns,  which  are  made  entirely  of  cast  iron  and  of  27-centimeter  caliber. 

They  have  the  usual  breech  system  attached,  and  are  tired  with 
service  and  increasing  charges  until  they  are  burst.  A  large  number  of 
burst  guns  of  this  kind  were  observed  neatly  arranged  in  the  gun-yard, 
and  one  tiialgun  was  being  Bred  at  the  time  of  our  visit  for  the  purpose 
of  testing  a  particidar  kiml  of  powder.  It  had  been  tired  ten  times, 
and  the  guu  was  exjiected  to  burst  before  the  end  of  the  day.  The 
initial   velocities  were  taken  by  Boulangei's  chronograph.      Powder- 
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pressures  are  not  taken  in  trials  made  at  Ruelle,  but  are  taken  at  the 
experiments  made  at  Gavre. 

Tlie  experiments  which  have  been  made  in  Franee  with  prism-powder 
gave,  38  we  were  informed,  too  great  pressures.  Exi)erimeuts  are  now 
being  made  with  a  round  powder  made  in  Belgium  and  known  as 
"  Pondre  Wetener.''  It  was  understood  that  tlie  exiwrimental  guns  at 
Gavre,  from  which  a  range  of  11,000  meters  is  s.iid  to  have  been  ob- 
tained, belong  to  the  Fairbault  system,  except  that  the  inner  steel  tube 
extends  completely  through  the  bore,  and  that  the  piece  is  of  great 
length.  We.  were  inlbrtued  that  the  same  sy.-*t«in  of  construction  had 
been  applied  to  tlie  tield-guns  of  the  French  service,  except  that  the 
body  of  the  piece  was  made  solidly  of  steel. 

The  projectiles  which  were  being  fired  from  the  trial-gun  were  of 
cast  iron,  .solid,  and  with  a  tiat  head.  For  service  they  are  sometimes 
made  of  steel.  They  have  each  two  bands  to  engage  the  ritlliig  of  the 
gun ;  the  upper  one  is  made  of  zinc,  and  the  lower  one  of  soft  copper 
with  two  narrow  grooves  turned  in  it.     (See  Figure  do.) 

The  twist  of  the  ritlegrooves  increases  from  the  breech  to  the  muzzle. 
The  grooves  were  numerous  and  very  narrow. 

The  French  breech-loading  apparatus  is  quite  simple  in  construction. 
It  appears  to  work  easily,  and  is  considered  perfectly  safe.  Instead  of 
the  long  and  heavy  loading  tube  required  in  the  Krupp  system,  a  light 
gutter  only  is  required  in  the  French  .sy.'<teui. 

Seacoa-st  and  naval-gun  carriages  are  made  at  this  foundry  of  wood, 
wrought  iron,  and  cast  iron.  Noticed  some  rails  fur  chassis  and  cheeks 
for  gun-carriages,  made  of  cast  iron. 

The  workshops  are  substantially  built  of  the  white  stone  common  la 
this  part  of  the  country,  and  are  very  conveniently  arranged  for  carry- 
ing on  work.  The  power  is  derived  from  a  small  stream  of  water  which 
flows  through  the  grounds.  The  water-wheels  are  of  two  kinds,  under- 
shot and  turbine.  The  machines  are  strongly  built,  and  at  the  same 
time  of  neat  and  of  suitable  design  for  the  work  to  be  accomplished,  espe- 
cially the  boring  and  rifling  machines.  Guns  are  moved  in  the  shops 
by  a  system  of  overhead  cranes  which  run  on  wrought  rails  or  girder- 
beams  sustained  by  cast-iron  columns.  A  craue  was  being  put  up  to 
run  entirely  by  water-power. 

The  arrangement  of  the  melting  and  casting  room  of  the  foundery  is 
very  convenient.  (See  Figure  <»(>.)  b  represents  the  nielting-luruaces, 
arranged  in  a  circle  ;  d  the  gun-pit,  concentric  with  the  furnaces;  e  the 
crane  with  a  chain  made  of  sheet-metal  links,  and  /a  railway  for  trans- 
ferring work  to  the  heating  and  drying  ovens  and  to  other  points. 
From  each  furnace  there  is  a  channel  (c)  cut  in  the  masonry  for  the  flow 
of  tlie  melted  metal  to  the  ]iit8.  There  is  also  a  circular  channel  con- 
necting with  the  iiidial  channels,  and  iron  gatea  attached  to  it,  for  the 
purpose  of  shutting  otif  the  metal  from  a  particular  furnace  from  that  of 
the  others,  or  conceutraiing  all  the  metal  in  one  mold,  at  pleasure. 

The  neatness  and  order  of  the  shops  and  y  ards  for  the  stonige  of 
metals  and  guns  were  noticeable,  esi*ecially  as  particular  attention  does 
not  seem  to  be  paid  to  such  matters  in  other  continental  establish  men  ta 
visited  by  the  board. 

The  facilities  for  doing  work  at  this  place  will  be  understood  when  it 
is  stated  that  one  complete  battery  of  tield-guns  was  turned  oat  from  it 
per  day  for  a  cousiilerable  period  during  the  late  war. 

On  the  lltli  of  8ei»tember,  1873,  a  visit  was  paid  by  the  board  to  cer- 
tau  private  machine-shops  at  St.  Denis,  near  Paris,  where  heavy  iron 
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carriageH  are  inmle  Cor  the  French  seu-coASt  aud  naval  service.     Withi 
th»  ptM'iiiiNsJoii  of  the  uas^al  officer  in  chargu  of  this  special  work,  wei 
exiiiniii«»(l  a  liTcentiuieter  center-pintle  carri^Ke,  which  is  Hbowu  in  plan, 
elevation,  ami  aeution  in  the  accompanying  Fig.  07. 

V  As  thw  sketch  from  whicii  the  drawings  in  the   figure  are  luade  was  J 
don©  from  nieinorv,  the  proportions  may  not  be  Btrictly  true,  but  they  ' 
I  may  serve  the  purpose  of  giving  a  general  idea  of  the  constructiou  aud 
'  arrangement  of  the  parts  of  the  Frem^h  heavy  iron  carriages. 

As  the  gun  mounted  on  this  carriage  is  intended  to  tire  over  an  iron 
shielil,  forming  a  iialf-tniret,  the  axis  of  the  trunnions  is  sotue  seven 
foet  above  the  jilane  of  the  traverse-circle.  This  will  esphiiu  the  a))pa- 
reiit  (li«|iroportion  of  tiie  height  ot  the  gun  carriage  to  its  length.  .The 
trnnnion-lRHls  are  lined  with  l)raKs  to  diminish  friction,  aud  covered  with 
cap-squares  to  keeit  the  gnn  iu  place. 

The  elevating  afiparatus  is  composed  of  a  chain  made  of  flat  links, 
which  passes  under  the  breech  of  the  gun,  and  is  attached  at  its  two 
ends  to  win<llasseH  in  the  clieeks,  wiiich  are  e-.tcii  wound  up  by  a  worm 
workirig  in  a  geared  wheel  atfaclied  to  ea<^;h  windlass.  The  apparatus  i.s 
worked  by  two  hund  wheels,  t.     (See  sectional  view  in  Fig.  61.)  I 

The  cheeks  ot  the  gnncarTiage  b  are  each  niiide  of  two  [datfs  of  iron 
somewhat  more  thiin  one  imdi  iu  thickness,  and  separated  at  llieir  e<iges 
by  a  tint  bar  bent  to  the  requireil  shape  of  the  cheek.  They  are  held 
together  by  thrniigh  rivetw,  as  shown  in  the  figure. 

The  chassis-rails  a  are  single  solid  bars  of  rolled  wrought  iron.  The 
pintle  0  is  cast  hollow  and  bolted  to  the  platform  at  its  Uiiiigc.  To  get 
the  chassis  as  near  the  platform  as  possible,  the  traverse-wheels  ore 
attached  to  theeinls  of  the  rails  by  means  of  box-ginler  arrangements 
of  plate  aud  angle  iron  rivete«l  together,  ff  f.  It  is  easily  traver.sed  by 
two  men  working  at  cranks  oiierating  ou  geared  wheels  attached  to  the 
rear  traverKe- wheels  e.  To  give  the  wheels  e  a  hold  on  the  traverse- 
circles  necessary  to  move  the  chassis,  both  wheels  atid  circle  are  geared 
into  each  other.  The  fixint  transom  is/  made  circular  in  form,  to  work 
in  a  circular  turret. 

To  the  front  transom  is  attached  a  cast-iron  post^  A,  around  which  a 
stout  breecbing-ro|)e  i)as8es  t<i  |>revent  the  gun-cairiage  from  overtoru- 
iiig  in  case  the  friction  apparatu.s  and  rear  hurters  fail  iu  stopping  the 
recoil.  To  this  stop  is  attached  a  spring  butler,  t,  to  preveut  a  shock  to 
the  gun-carriage  wheu  it  runs  to  battery. 

The  rear  truck  wheels  o  have  eccentric  axles,  which,  on  being  thrown 
into  gear,  bring  the  fiuwanl  partof  the  carriage  on  to  the  torward  truck- 
wheels, /*,  and  place  the  whole  gun  and  carriage  on  rolling  friction.  To 
facilitate  the  niolion  t"  and  rnun  battery  there  are  pulley-blocks  placetl 
at  both  ends  of  the  gnu-carriage.  The  rear  block  is  shown  at  «n,  and  the 
front  blocks  at  n  n.  The  recoil  is  taken  up  by  the  friction  produue«l  by 
clamps  acting  on  two  sets  of  |iarallei  plates  k  k  attached  to  the  chassis.  I 

FJach  .set  is  coinposwl  of  eight  plates.  The  amount  of  friction  eau  be 
resiulated  by  adjusting  the  handle  i  of  the  shaft  which  works  the  olani|)iS. 
When  ailjuste<l  the  handle  is  held  in  place  by  a  pawl  altachf^l  li»  the 
Bide  of  the  cheek,  as  sliown  in  the  ligure.  The  Unal  pitich  ou  the  , 
friction-plates  is  given  to  the  clamps  when  the  short  arm  o^  the  handle 
s  strikes  against  the  pawl  r  attached  to  the  siile  of  the  chassis-rail.  I 

The  trout  transom  of  the  top  carriage  is  miide  of  cast  iron,  ami  is  very  \ 
heavy  ;  the  breeuhiiig-rope  pa.sses  through  staples  or  loops  attached  !i>  I 
this  transom.  J 

The  particular  carriage  hereiu  described  is   very  high  uud  heavy  1 
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woigUinjc  from  eighteen  to  twenty  tons,  while  the  f?un  only  weighs  about 
twentj'-three  tons.    Its  cost  is  said  to  be  about  §10,000. 

Some  carriages  for  smaller  guns  than  the  27coutimeter  were  being 
made  at  this  place,  in  which  the  chassis  is  formed  by  bending  a  single 
roiled  beam  into  the  form  of  the  letter  U,  as  shown  in  Fig.  68. 

ENGLAND. 

The  British  government  establishment  known  as  the  Waltham  Abbey 
powder-mills  is  situated  on  the  same  canal  and  about  one  milo  north  of 
the  Enfield  siuallarras  factory.  It  was  visited  on  the  same  day  with 
the  small-arms  factory,  and  under  the  guidance  of  Mr.  Finlay,  the  fore- 
man of  the  e8t.ivl)lishuieut. 

The  buildings  are  built  principally  of  brick  and  scattered  over  a  con- 
siderable extent  of  ground,  as  in  other  establishments  of  this  character. 
The  grounds  are  low  and  Hat  and  intersected  by  numerous  canals, 
which,  with  covered  boats,  afford  the  means  of  transporting  powder  and 
materials  from  one  building  to  another.  A  large  portion  of  the  grounds 
not  otherwise  occupied  is  i)lanted  with  willow-treea,  placed  at  regular 
intervals^  the  avenues  are  lined  with  Lombardy  poplars. 

The  principal  woods  employed  at  this  place  for  making  charcoal  are 
dogwood,  willow,  and  alder.  The  dogwood  is  a  species  of  alder-buck- 
thorn, unlike  the  he<lge  buckthorn  of  this  country.  It  is  chiefly  brought 
from  Belgium,  and  cost^  about  $15  per  ton.  It  is  used  in  the  mana- 
facture  of  charcoal  for  mnsket-powder,  while  the  willow  and  alder  are 
employed  for  pebble-powder.  A  seven  years'  supply  of  the  different 
kinds  of  woods  is  kept  on  hand  for  the  maunfacture  of  charcoal. 

The  method  of  making  charcoal  is  similar  to  that  followed  at  Spandan, 
and  is  known  as  the  "  Prussian  process."  One  peculiarity  was,  however, 
noticed,  viz,  burning  the  waste  gases  derived  from  the  distillation  of  the 
wood  under  the  iron  retorts,  for  the  purpose  of  saving  fuel. 

For  pebble-powder  the  wood  is  subjected  to  a  high  heat  for  six  hoars, 
and  the  product  is  blai-k  charcoal.    For  musket-powder  the  heat  is  con- 
tinued seven  hours,  but  not  so  high  as  in  the  previous  case;  the  result 
I       is  hroicn  charcoal. 

I  Dogwood  is  here  considered  the  best  material  for  making  all  kinds  of 

^Kpowder,  but  it  is  dilTicult  to  obtain.    The  size  of  the  sticks  in  the  large 
^l^iles  seemed  not  to  exceed  much  more  than  an  inch  in  diameter. 
^^     The  niter  is  brought  from  ludia  and  refined  in  the  usual  way. 
I  The  sulphur  is  imported  from  Sicily  and  is  refined  by  melting  and 

running  into  blocks,  which  are  broken  up  and  ground  into  a  powder. 
The  apparatus  contains  a  chamber,  into  which  the  residue  of  the  sulphur 
from  the  kettle  is  sublimed. 

The  materials  for  powder,  after  being  pulverized  and  weighed  out  in 
the  proportion  of  75  parts  of  niter,  I.t  of  charcoal,  and  10  of  sulphur 
into  lots  of  sixty  pounds,  are  put  esvch  lot  into  a  bag,  and  carried  to  the 
mi.xing- machine.  This  machine  is  comiwsed  of  a  revolving  drum  made 
of  bronze,  inside  of  which  is  a  set  of  some  forty-four  arms  attached  to  a 
sleeve  around  the  shaft  of  the  drum,  and  which  revolve  in  the  opposite 
direction  from  that  of  the  drum. 

The  operation  of  mixing  is  quickly  done,  and  the  mixture  falls  out 
into  a  box,  when  it  is  taken  to  the  wheel-mills  to  be  incorporated. 
^  The  wheels  are  ma^le  of  cast  iron  and  weigh  about  4i  tons  each. 
Two  wheels  roll  about  the  same  vertical  shaft  and  constitute  a  set.    A 
charge  of  GO  pounds  runs  about  4i  hours. 
There  are  some  six  sets  of  wheels  iu  each  building,  separated  b^  •a^ 
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brick  partition,  as  sliown  iu  tUe  accouipaDyiiifc  Fig.  69.  Explosions 
in  the  wlieel-mills  talce  place  ou  an  average  about  once  in  every  seven- 
teen months,  but  are  not,  as  a  general  rule,  attended  with  serious  results. 

It  was  stated  by  the  foreman  that  but  two  serious  accidents  had  oc- 
cnrre<l  in  the  entire  establishment  in  thirty  years.  In  the  llrst  explosion 
seven  persons  were  killed ;  in  the  second  one  person  was  killed.  The 
brick  partition-walls  are  about  3  or  i  feet  thick.  The  roof  and  outer 
walls  are  made  of  thin  boards  fastened  to  a  light  iron  frame.  Over 
each  set  of  wheels  is  a  tank  of  water,  which  is  spilled  by  the  upward 
action  of  a  board.  This  boanl  is  attached  to  a  shaft  which  runs  through 
all  the  rooms,  and  when  any  one  of  the  boards  is  lifted  by  an  explosion 
the  composition  in  all  the  troughs  is  immediately  drenched  with  water, 
and  the  explosion  is  prevented  from  spreading. 

There  is  also  a  cord  and  pulley  in  each  room,  arranged  so  that  the 
troughs  may  all  bo  drenched  from  the  outside  at  the  will  of  the  work- 
men. 

The  incorporated  cake  formed  under  the  wheels  is  taken  to  the  "break- 
ing-down mill"  and  reduced  to  dust. 

To  make  "pebble  powder,"  the  dust  from  the  breaking-down  mill  is 
pressed  into  cakes  or  sheets  about  15  inches  wide,  27  inches  long,  and 
live-eighths  inch  thick.  Figure  70  shows  the  arrangement  of  the  various 
parts  of  the  press  for  forming  the  cakes:  a  represents  the  hydraulic- 
press  with  its  water-cylinder  below  the  floor  of  the  pressroom  ;  the  box 
b  for  holding  the  composition  is  made  of  bronze  and  covered  with  wood. 
The  box  has  in  it  two  rows  of  twenty -four  sheets  each  of  bronze,  held  iu 
racks  about  IJ  inches  apart.  The  spaces  between  the  bronze-sheets  are 
filled  with  powdered  composition,  the  box  being  placed  with  the  edges 
of  the  sheets  upward  for  the  purpose.  The  racks  which  hold  the  sheets 
in  place  are  withdrawn  when  the  spaces  are  filled.  The  spaces  filled  by 
the  racks  are  then  filled  np  with  more  composition.  The  hinged  top  of 
the  box  is  closed,  the  box  turned  over  on  its  side  and  transferred  by  the 
overhead  crane  c  to  the  press.  The  windlass  d  is  for  the  purpose  of 
raising  the  box  before  moving  it  to  the  press. 

The  dust  is  compressed  dry.    After  compression  the  spaooa  between  , 
the  sheets  are  reduced  to  five-eighths  of  an  inch.  1 

The  piston  being  below,  the  contents  of  the  box  is  pressed  upward 
against  a  stout  and  thick  piece  of  wood  resting  agaiust  crosa-pieuoa, 
which  are  connected  to  the  cylinder  by  stout  tie-rods.  When  the  com- 
pression of  the  composition  is  completed  a  bell  rings  automatically,  and 
the  workman  shuts  off  the  hydraulic  pressure.  A  single  charge  for  the 
press  weighs  800  pounds,  and  it  takes  about  twenty-five  minutes  to  com-  j 
plete  the  compression.  I 

The  sheets  are  broken  up  into  grains  of  nearly  cubical  form  by  pass-  j 
ing  them  through  two  set«  of  fiuted  rollers  at  right-angles  to  each  other. 
The  rollers  and  all  the  principal  parts  of  the  machines  are  made  of  bronze.  I 
The  edges  of  the  flutes  or  knives  for  cutting  the  sheets,  first  into  long  j 
strips  and,  second,  into  cubes,  are  made  somewhat  dull,  to  prevent  the  I 
edges  from  turning.  In  splitting  the  cake  they  penetrate  about  oae- 
thirty-second  inch  on  each  side  of  it 

The  general  arrangement  of  the  i)arts  of  this  machine  is  shown  in  the  , 
annexed  Figure  71 :  a  represents  the  sheet  or  cako  to  be  .br(»keu  into  | 
I»ebbles;  b,  the  first  set  of  breaking-rollers;  c,  the  strips  of  broken  | 
cake  lying  on  the  endless  band  of  cloth  d,  which  transfers  the  strips*  f"  ' 
a  second  band  of  cloth,  e,  by  which  they  are  carried  to  the  sei  ■ 
of  breukingroUers  /;  g  represents  the  cubical  iiieees  of  cake,  wlr  .; 
into  a  revolving  sieve,  h.  ■■ 
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TUo  small  pieces  of  cake  are  sifted  out  by  falliug  tLroagb  the  meshes 
of  the  revolving  sieve.  The  larger  pieces  are  separated  from  the  other 
pieces  by  hand.  The  pebbles  are  polished  by  rolling  them  in  barrels. 
There  are  two  operations  iu  this  process;  in  the  latter  operation  a  cer- 
tain quantity  of  black  lead  is  added  to  retard  the  intlammation  of  the 
powder  in  the  gnn. 

The  standard  density  of  Waltham  Abbey  musket-powder  is  1.72,  while 
that  of  pebble-powder  varies  from  1.78  to  1.81. 

A  department  of  the  Waltham  Abbey  mills  is  devoted  to  the  manu- 
facture of  gun-cotton.  The  material  used  for  gun-cotton  is  cotton-waste 
carefully  picked  over,  to  remove  strings  and  other  objectionable  mate- 
rials. After  the  waste  is  dried  in  a  peculiar  manner,  it  is  soaked  in 
nitric  and  sulphuric  acids;  it  is  then  washed  thoroughly  and  converted 
into  pulp  by  uiacliines  similar  to  those  used  in  paper-mills  for  cutting 
up  rags.  In  the  pulp  form  the  gun-cotton  is  compressed  into  short  cyl- 
inders under  a  hydrostatic  press.  The  cyliudors  are  about  three  inches  iu 
diameter,  and  one  and  one-fourth  inches  high.  Gun-cotton  in  this  form 
will  not  explode  except  by  a  detonator,  or  by  a  portion  of  dry  gun-cotton. 
It  is  employed  in  the  English  service  ouly  for  torpedoes,  petards,  «S:c. 

The  apparatus  and  machinery  of  this  department  appear  to  be  new 
and  very  complete. 

The  VVoolwich  arsenal  is  situated  on  the  Thames  River, below  and  near 
London.  It  is  devoted  to  the  manufacture  of  cannon,  cartridges,  projec- 
tiles, ammunition,  and  other  ordnance  material  for  the  British  army  and 
navy  services.  It  is  divided  into  the  gun  department,  the  carriage  de- 
partment, the  projectile  department,  and  the  small-arm  cartridge  depart- 
ment, each  under  the  separate  command  of  a  colonel  of  the  royal  artillery,  . 
who  is  termed  the  superintendent,  and  is  directly  responsible  to  the  chief 
of  artillery,  stationed  in  London.  Each  head  of  a  department  in  the 
Woolwich  arsenal  is  assisted  by  one  or  more  subordinate  officers  of  the 
royal  artillery,  termed  "assistant  superintendents"  or  "  Instructors." 

The  workshops  iu  the  several  departments  are  not  laid  out  or  built 
after  any  particular  system,  but  are  apparently  the  results  of  the  suc- 
cessive growths  of  the  establishment,  covering  a  period  of  many  years, 
but  Ihey  appear  to  be  well  arranged  for  the  work  to  be  done,  and  the 
machinery  appears  to  bo  of  the  lat-est  and  most  approved  description. 

The  cranes  for  lifting  heavy  material  are  scattered  throughout  the  yard 
and  are  worked  by  hydraulic  power  after  the  plan  invented  by  Sir  Will- 
iam Armstrong. 

The  hydraulic  press,  the  accumulator,  and  the  steam-engine  which 
works  them,  are  placed  near  the  river-bank,  aud  the  pressure  is  commu- 
nicated through  iron  pipes  for  long  distances.  Iu  this  way  the  cranes 
are  always  ready  for  use. 

Stores  are  transported  from  one  point  to  another  in  the  yard  by  a 
narrow-gauge  railway,  the  track  of  which  is  formed  of  cast  iron  plates 
with  grooves  in  them  for  the  car-wheels,  at  the  same  time  the  surface 
of  the  iron  plates  is  checked  to  serve  the  purpose  of  a  foot-walk.  (See 
Fig.  72.)  The  roadways  are  formed  of  asphaltum  concrete,  and  are  very 
smooth. 

In  the  British  service  all  cannon  projectiles  are  made  of  cast  iron. 

The  blind  shell  or  "  chilled  shot,"  for  penetration  iu  iron,  is  made  hard 
at  the  point  by  casting  the  forward  part  iu  iron  molds  which  chill  it. 
The  other  portion  of  the  shell,  or  body,  is  cast  in  ordinary  molding- 
sand.    The  effect  of  this  mode  of  casting  a  projectile  is  shown  iu  somaJ 
8]>ecimens  split  iu  two  lougitudinally.    (See  Fig.  73.)    These  projectiles* 
are  kuowu  as  Palliser  shot  and  siielis.    There  is  an  orifice  at  Uvft  ^QV.\ft\o. 
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formed  by  inserting  a  screw-plug  (a)  into  the  mold  in  which  the  shell 
is  cast.  This  projectile  has  no  fuse,  the  powder-charge  being  ignited  at 
the  moment  of  impact  by  the  heat  generated  ;  12-inch  shot  of  this  de- 
scription have  been  known  to  penetrate  ISJ  inches  of  iron.  As  chilled 
cast-iron  shot  break  up  into  many  pieces  iu  penetrating  iron  plates,  the 
penetration  is  said  to  be  diminished  by  placing  the  plates  at  a  certain 
distance  apart;  an  arrangement  which,  by  permitting  the  fragments  to 
spread  out,  causes  them  to  meet  with  increased  resistance. 

The  live  or  common  shell  is  much  thinner  tUau  the  blind  shell,  has  a 
fuse-hole  iu  the  point,  and  is  cast  in  sand  molds.  The  fase  is  the  ordi- 
nary wooden  time-fuse,  with  an  igniter  for  the  heavy  guns.  The  shrap- 
nel are  similar  in  their  operation  to  the  old  bullet-shell  of  Hotchkiss. 
The  body  is  of  cast  iron,  open  at  the  top.  After  it  is  loaded  with  bul- 
lets it  is  closed  with  a  wooden  top,  covered  with  a  cup  of  tbia  wrought 
iron,  which  is  riveted  to  the  body  of  the  shell.  The  powder-chamber  is 
under  the  column  of  bullets  and  at  the  base  of  the  body. 

The  powder  is  introduced  into  the  chamber  through  a  tube  concentric  I 
with  the  mass  of  bullets,  and  its  action  is  to  project  the  ballets  forward 
without  rupturing  the  body,  giving  them  thereby  increased  velocity  iu 
the  proi»er  direction.  , 

This  form  of  shrapnel  is  now  employed  for  all  calibers  of  gnus  iu  the 
British  service. 

The  tin  case  of  canister-shot  is  lined  with  segments  of  wrought-iron 
plates,  sufficiently  thick  to  prevent  them  from  taking  the  rilling,  and  at 
the  same  time  to  protect  the  lauds  of  the  rifling  from  the  action  of  the  i 
contained  projectiles,  which  are  cast-iron  balls ;  the  interstices  are  filled 
with  sand  and  clay.  I 

In  the  large  rifle-projectiles  fired  with  high  velocity,  the  lower  row  of 
rifle-studs  have  been  set  forward  and  an  intermediate  row  introduced, 
making  tliree  rows  in  all.  The  object  of  moving  forward  the  lower  row  | 
of  studs  is  to  diminish  the  length  of  the  ritieprtjoves  iu  the  directiou  of  | 
the  bottom  of  the  bore,  and  thereby  strengthening  the  gun.  The  studs 
of  the  upper  row  are  made  narrow  to  tit  the  increasing  twist  of  the  ri- 
fling. All  of  the  studs  are  made  of  brass  seven  parts,  of  copper  and  one 
part  of  zinc.  The  cjivities  into  whicJi  the  studs  are  fast<>ue<l  ace  under- 
cut by  a  tool  of  simple  construction,  and  the  studs  are  forced  iu  by  ii 
press,  an  operation  which  is  performed  very  rapitlly.  The  form  of  the 
studs  and  shape  of  the  cavity  are  shown  iu  Fig.  74.  The  ijuality  of  the 
irou  used  for  projectiles  at  Woolwich  is  very  carefully  cou»idere<l,  and 
the  mixture  of  different  kinds  of  pig-iron  to  form  it  is  the  reault  of  great 
research  and  experiment.  | 

The  surface  of  a  chilled  shot  is  made  smooth  with  grindstones,  and 
for  this  purpose  it  is  placed  in  a  revolving  fixture,  with  the  surface  in 
contact  with  the  stone.    A  variation  of  only  0".03  is  allowed  iu  the 
diameter  of  a  ll'-inch  shot,  while  the  windage  around  the  body  ia  0".US,  I 
and  that  around  the  studs  is  0".06. 

The  surface  of  the  studs  is  planed  off  in  suitable  machiiien.  Iron 
flasks  are  used  in  molding,  and  the  molders  work  in  a  circle,  in  tor  i 

of  which  is  a  crane  for  lilting  the  molds,  patterns,  &c.    To  i  the 

points  of  chilled  shot  from  splitting  in  cooling  in  the  opti!  i  i.  iliey 
are  placed  i)oint  downward,  and  covered  with  sand  for  twi.uL;(  lour 
hours. 

Shells  are  tested  by  submitting  them  to  a  water-pressure  of  120  pounds  1 
per  square  inch,  which  develops  any  small  holes  or  cracks  iu  the  metal 
which  might  otherwise  escape  the  eye.    The  interior  of  the  aholl  ia 
covered  with  a  species  of  sealing-wax,  which  is  made  smooth  by  tx- 
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posare  to  a  body  of  steam  introdaoed  tbrongh  a  pipe  inserted  into  the 
fuse-bole. 

(Drawin)2f8  of  the  various  kinds  of  projectiles  in  use  in  the  British 
service  will  be  found  in  Part  II  of  Ritie  Ainmunition,  published  by 
authority,  &c.) 

The  percassion-fuae  is  employed  with  all  common  shells.  Ik  is  com- 
posed of  a  brass  housing  containiuff  the  explwliug  apparatus,  and  which 
is  screwed  into  the  fuse-hole.  This  apparatus  consists  of  a  plunger,  on 
the  top  of  which  is  the  percussionfnlminate.  This  plunger  is  held  in 
place  at  the  bottom  of  the  housing  by  a  tube  which  rests  ou  the  plunger; 
it  is  also  kept  in  place  by  a  wire  which  passes  through  crosswise  holes,  j 
and  is  held  in  by  solder.  This  wire  is  pulled  out  just  before  the  pi'O-  ' 
jectile  is  inserted  into  its  piece,  which  allows  the  tube  to  press  back 
against  the  plunger  when  the  gun  is  flred.  When  the  projectile  strikes 
its  object,  both  plunger  and  tube  move  forward,  and  explode  the  fulmi- 
nate by  striking  it  against  a  point  fixed  iu  the  top  of  the  housing. 

Cartridges  for  cannon  are  kept  in  the  magazine  in  zinc  cans,  which 
have  water-tight  covers  and  handles  of  galvanized  iron.  Each  can 
contains  a  single  cartridge,  and  is  used  as  a  pass-box  for  carrying  the 
cartridge  from  the  raagaziue  to  the  piece. 

The  (iepartniout  for  the  manufacture  of  cannon,  and  known  as  the 
"  gun-factory,"  was  under  the  control  of  Colonel  Campbell,  U.  A.,  assisted 
by  Mnjor  Maitland  and  Lieutenant  Jones,  of  the  same  branch  of  the 
service. 

The  board  witnessed  the  operation  of  winding  a  coil  for  a  12-inch  rifle. 

The  bar  of  iron  to  be  coiled  is  heated  iu  a  furnace,  which  is  some  200 
feet  long.  The  coiling-machiue  is  quite  simple,  consisting  of  a  mandrel 
turned  by  a  powerful  combiuatiou  of  geared  wheels,  as  shown  in  Fig. 
76,  The  end  of  tlie  bar  to  be  coiled  has  a  hole  which  fits  onto  a  pin  on 
the  flange  of  the  cf»iling-maohine,  and  to  prevent  the  coils  from  over- 
lapping each  other  the  end  is  tapered,  as  shown  in  the  figure.  To  make 
the  coil  as  comi)act  as  possible,  there  is  a  pressure-roll  bearing  against 
the  under  surface  of  the  coil  as  it  is  formed. 

The  coil  is  then  placed  in  a  furnace  alongside  of  the  steam-hammer, 
and  when  all  parts  of  it  have  reached  a  welding-heat  it  is  removed  to 
the  hammer  and  hammered,  first  endwise  and  then  sidewiso,  until  the 
entire  mass  is  made  solid.  Sand  is  thrown  on  the  heated  mass  as  it  is 
transftTred  from  the  furnace  to  the  hammer  to  clear  it  of  oxide,  which 
might  otherwise  scale  an«l  prevent  the  surface  from  welding  perfectly. 
There  seems  to  be  but  little  diOiculty  in  welding  the  coils  and  gutting 
sound  work. 

Inquiries  were  made  aboat  the  praoticability  of  welding  large  masses 
of  low  steel. 

Tho  foreman  of  the  gun-shops  thought  it  conld  be  easily  done.  Mr. 
Fraser  thought  it  impracticable.  This  question  had  reference  to  the 
experiments  abont  to  bo  made  at  the  Springfield  armory  with  the  Hitch- 
cock gun. 

The  experience  at  Woolwich  in  welding  together  large  slabs  of  iron 
to  form  the  trunnion-pieces  of  large  guns,  to  say  nothing  of  the  numei'- 
ous  Welding-surfaces  in  a  large  coil,  would  seem  to  favor  tlie  iiloa  of 
uiakiug  a  homogeneous  wrought-iron  gnu  with  proper  applian<;es  for 
doing  the  work. 

Mr.  Frazer  and  other  gentlemen  at  Woolwich  seemed  to  think  the 
Hitchcock  process  impracticable.  A  vast  sum  of  money  has  beeu  spent 
by  the  English  government  in  experiment<j  in  the  mauul'acture  of  heavy 
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cannon.    Tbe  result  is  seen  in  the  Frazer  gun,  and  with  which  those 
concerned  in  its  manufacture  Heeuied  to  be  well  satisfled. 

Witnessed  the  welding  of  a  coil  for  a  PiiUiser  tube.  Three  of  these  J 
coils  are  welded  together,  end  to  end,  bj  the  pressure  of  a  screw  specially  I 
arranged  for  the  purpose.  I 

The  interiors  of  all  guns  are  carefully  inspected  by  taking  an  impres-l 
sion  of  the  bore  in  gutta-percha  softened  in  warqi  water.  Four  iin[>res-l 
sions  are  necessary  to  cover  the  entire  surface  of  tlie  bore.  The  soft  I 
gntta-pereha  is  spread  along  the  side  of  a  wedge-shaped  stick,  wliich  I 
stick  is  inserted  into  the  bore ;  another  wedge-shaped  stick,  the  coniiter- 1 
part  of  the  first,  is  also  driven  into  the  bore,  pressing  the  gutta-percbal 
into  all  the  inequalities  of  the  surface.     (See  Fig.  76.) 

An  exainiiialion  wa.s  made  of  the  impression  taken  in  this  way  of  the 
surface  of  the  bore  of  a  gun  that  had  been  fired  l)etween  400  and  500  J 
times.    The  impression  was  taken  over  the  seat  of  the  charge,  and  very  \ 
much  resembled  the  bark  of  an  elm  tree  in  its  roughness  and  deep  fur- 
rows. 

One  great  advantage  claimed  for  the  Woolwich  system  is,  that  its  J 
gnns  do  not  burst  explosively,  and  when  a  tube  cracks  or  is  too  deeply! 
furrowed  it  can  be  replaced  by  a  new  one.  When  the  surface  of  the  liore  I 
over  the  seat  of  the  projectile  has  become  deeply  furrowed  by  long  firing,  I 
say  500  rounds,  the  old  vent  is  closed,  the  piece  turned  over,  and  a  new  1 
vent  bored  from  the  bottom,  which  then  becomes  the  top  of  the  piece.     I 

Tbe  proof  of  heavy  rifles  in  the  Uritish  s<^rvice  is  a  service-shot  with  al 
charge  of  powder  25  per  cent,  greater  than  the  service-charge.  Thel 
piece  is  fired  twice  in  this  way  and  once  with  a  .service-charge.  I 

The  carriage  department  is  under  direction  of  Colonel  Field,  R.  A., I 
assi-sted  by  Major  Oldfield,  R.  A.  In  it  are  made  not  only  all  the  artil-l 
lery-carriages  for  the  army  and  navy,  but  the  transport-wagons,  amba-l 
lances,  &c.,  for  all  branches  of  both  services.  1 

Thencw  field-gun  carriage,  limber, and  caisson  are  made  almost  wholly 
of  plate  and  angle  iron  rolleil  for  the  purpose  in  the  arsenal  workshops. 

The  stock  of  the  field-gun  carriage  is  made  of  two  pieces  of  boiler-  j 
plate,  stiftened  at  the  outer  edges  by  angle-iron  riveted  on.  (Fig.  77.)  I 
The  trunnion-beds  of  this  carriage  are  forged  to  the  required  shape,  and  1 
welded  to  the  angle-iron  of  the  upper  edge  of  the  cheek,  which  is  also  ' 
welded  to  the  lower  piece  of  angle-iron,  forming  a  continuous  tlauge 
around  the  entire  outer  edge  of  the  cheek.  i 

Tbe  axle-tree  is  built  up  in  the  manner  shown  in  Fig.  78,  and  is  united  I 
to  the  stock  by  angle  irons  riveted  on  to  the  cheek.  The  main  (lortionl 
of  the  axle-tree  is  of  forged  iron.  To  compensate  for  the  lightness  ofl 
the  body  this  part  is  stiffened  by  two  pieces  of  boiler-plate  riveted  on,,| 
one  on  each  side,  as  shown  in  the  figure  and  cross-section.  I 

The  handspike  is  of  wood  and  detachable.  I 

There  is  a  small  box  with  a  lid-cover  placed  in  tbe- stock  for  carryingl 
the  smaller  implements.  There  are  also  two  seats  for  cannoaeera  ool 
the  axle-tree,  one  on  each  side  of  the  stock.  | 

The  calibers  of  the  field-guns  are  the  9-ponnder8  (3  inch)  and  the  16-1 
pounders  (3.6  inch.)  I 

The  spjire  wheel  on  the  caisson  is  carried  between  tbe  body  and  limber.  I 
Two  cannoneers  ride  on  the  front  chest  of  the  body  of  the  caisson,  one  I 
on  esich  side  of  the  nave  of  the  spare  wheel,  and  three  cannoneers  rida  I 
on  the  rear  chest,  facing  to  tbe  rear.  Shafts  for  the  off  wheel-horse  are' 
employed  as  usual  in  the  English  service.  i 

The  fortres.s-carriage  in  general  use  is  similar  to  that  ;  '  '  a^l 
sketched  in  the  Armstrong  department  of  the  \'ienna  Expo»i  -'^H 
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that  in  case  of  the  12  inch  rifle  a  provision  is  made  to  work  the  rear 
eccentric  of  the  gun-carriage  by  a  hydraulic  jaclc  attached  to  one  of  the 
checks. 

In  thfe  naval  carriage  for  this  gun  a  rope  and  pulley  is  employed  to 
Nvork  tliis  eccentric  in  addition  to  the  hydraulic  jack,  iu  case  the  latt«r 
should  be  out  of  order. 

It  wa.s  Htated  that  some  thirty  Moucrieff  depressing-carriages  have 
been  made  and  are  now  in  the  service.    The  cost  of  this  carriage  is  very 
great  compared  to  the  ordinary  carriage,  but  as  they  do  not  require  aai 
expensive  casemate  to  shelter  them  their  advocates  claim  that  they  are  " 
on  the  whole  cheaper  than  the  ordinary  fortress-carriage. 

A  siege-carriage  lately  devised  by  Captain  Monorieflf  was  shown,  in 
which  the  force  of  the  recoil  is  stored  up  by  air  and  water  in  a  largo 
cylinder  under  the  breech  of  the  gun,  for  the  purpose  of  raising  it  from 
the  depressed  position  for  loading  to  the  position  iu  which  it  is  fired. 

Also  examined  several  specimens  of  muzzle-pivoting  carriages,  in 
which  the  power  of  raising  the  gun  was  hydraulic.  Screws  are  employed 
to  relieve  the  pressure  of  the  gun  on  the  water.  A  transverse  sectiou  of 
this  carriage,  shown  in  Fig.  79,  gives  a  general  idea  of  its  peculiar  fea- 
tures. 

Small-arm  ammunition  is  distributed  in  the  field  by  means  of  carts 
drawn  by  two  horses  abreast.  Artillery  ammunition  is  transported  in 
wagons. 

The  naves  of  artillery-wheels  are  made  of  a  bronze,  the  composition 
of  which  is  85  parts  of  copper  to  15  of  tin.  The  wheels  are  put  together 
by  hydraulic  pressure,  and  held  in  place  by  wedges  driven  into  the  ends 
of  the  spokes.  The  general  arrangement  of  the  press  is  shown  in  Fig. 
80,  in  which  a  represents  the  six  hydraulic  pumps,  one  for  each  felloe 
or  each  set  of  two  spokes.  A  plate  is  applied  over  the  center  of  the 
wheel  to  keep  the  spokes  in  proper  place.  The  tire  is  fitted  to  the  wheel 
by  placing  the  latter  on  an  iron  plate  so  arranged  as  to  float  in  a  reser- 
voir of  water.  Before  the  tire  is  fitted  the  wheel  is  submerged  to  swell 
the  wood  and  prevent  the  hot  tire  from  burning  it;  after  the  tire  is  ap- 
plied to  the  wheel  the  plate  is  again  submerged  to  complete  the  shrink- 
age of  the  tire  and  consolidation  of  the  wheel. 

Stores  were  being  prepared  and  shipped  from  this  arsenal  in  large- 
quantities  for  the  Ashautee  expe<litiou.  Among  them  was  a  light  iron 
carriage  of  very  siiliple  construction  for  a  7-pounder  rifle-guu.  (See  Fig. 
81.)  There  were  also  a  large  number  of  hand-carts  for  conveyiug  all 
kinds  of  stores,  and  intended  to  be  drawn  by  natives.  The  absence  of 
roads  and  the  density  of  the  forests  to  be  passed  through  rendered  the 
usual  carriages,  drawn  by  horses  or  mules,  impracticable. 

The  artillery  practice-grounds  are  at  Shoeburyness,  about  forty  miles 
from  London,  near  the  mouth  of  the  Thames. 

The  establishment  is  quit©  extensive,  well  laid  out,  and  very  complete 
in  all  the  requisites  for  carrying  on  experiments,  and  giving  instruction  iu 
the  artillery  branch  of  the  British  service.  During  the  presence  of  the 
board  two  batteries  of  light  artillery  from  the  barracks  at  Woolwich 
arrived  by  transport  to  undergo  a  drill  in  siege-artillery,  which  was  to 
last  some  nine  or  ten  days. 

Iu  addition  to  the  companies  of  artillery,  there  are  some  seventy  artil- 
lery officers  on  duty,  most  of  them  for  purposes  of  instruction. 

Examined  three  Moncriefl:'  carriages,  with  guns  mounted  on  them  for 
practice.  One  of  the  carriages  was  made  on  the  original  plan,  as  shown 
in  the  published  reports,  the  other  two  (one  for  a  9  inch  and  one  for  a 
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6u3-inch  Palliser  gan)  are  of  a  later  and  more  improved  model.  The 
mode  of  working  these  carriages  nnder  fire  was  shown  for  the  ioforua- 
tion  of  the  board,  and  was  apparently  satisfactory-  in  every  respect.  The 
mnzzlo  is  depressed  for  loading,  and  a  jointed  ramrod  is  employed  to 
pash  the  charge  home.  The  joint  is  made  by  screwing  the  end  of  the 
extension  into  a  female  screw  formed  in  a  socket  at  the  end  of  the  first 
joint.  (Fig.  82.)  The  pitch  of  the  screw-thread  is  made  qnick  to  facilitate 
attachment  and  detachment  of  the  extension,  which  is  only  used  in  spong- 
ing and  pushing  the  cartridge  home. 

A  telescopic  ramrod  has  been  tried  in  the  British  service,  bat  bast  not 
I  been  found  to  work  satisfactorily.  An  approximate  elevation  of  the 
piece  on  the  Moncrieff  carriage  is  fixed  betore  it  is  raised  to  the  firing 
position,  and  carefully  adjusted  afterward.  The  operations  of  elevating 
and  traversing  are  both  done  by  cranks  working  geared  wheels.  The 
gun  is  raised  to  the  firing  position  simply  by  releasing  the  compresser 
which  holds  the  gun-carriage  down  after  recoil. 

The  objections  urged  against  this  carriage  are  its  complicated  con* 
structiou  and  the  difficulty  of  depressing  it  by  band.  The  parapet  partlj 
overhangs  the  platform  on  which  the  gun  is  mounted. 
-  Some  practice  was  also  shown  with  a  Hinch  gun  mounted  on  a  bar- 
bette front-pintle  carriage  without  the  pintle.  The  target  wa.s  a  buoy 
on  the  water  about  1,8<»()  yards  distant.  The  charge  was  50  i>oands  of 
powder  and  a  projectile  weighing  250  pounds ;  some  nine  or  ten  rounds 
were  fired  in  all  from  the  various  guns,  and  although  the  flight  was 
'  accompanied  with  the  peculiar  "wabbling'' sound  of  studded  projectiles 
moving  through  the  air,  they  all  fell  very  nearly  in  a  line  with  the  tar- 
get. The  elevating  apparatus,  consisting  of  a  combination  of  rack, 
worm,  and  pinion,  is  placed  on  both  cheeks  of  the  gun-carriage  when 
mounted  in  casemate,  as  the  position  of  the  chassis  may  be  such  that< 
one  cheek  may  not  be  accessible  to  the  gunner.  In  other  carriages  this 
apparatus  is  only  placed  on  the  right  cheek.  The  traversing  apparatus 
and  all  parts  of  the  carriage  appeared  to  work  well.  The  hydraulic 
buffer  checked  the  gun-carriage  before  it  reached  the  rear  hurters. 
When  the  rails  are  wet,  however,  the  gun-carriage  will  reach  the  hurters. 
The  general  arrangement  of  the  traversing  apparatus  and  the  bjdmulic 
.  bnfler  is  shown  in  Fig.  83. 

An  experimental  siege-carriage  was  noticed.  The  cheeks  of  this  car- 
riage are  made  in  a  manner  similar  to  that  of  the  field-carriage  alreaily 
described,  and  the  angle-iron  at  the  edges  is  placed  on  the  oatsido  of 
the  cheek.  The  peculiar  feature  of  this  carriage  is  the  arrangement  for 
shifting  the  gun  from  the  firing  to  the  traveling  trunnion-beds,  and  vie* 
rersa,  without  the  necessity  of  lifting  it  from  the  beds.  This  arrangie- 
ment  consists  in  removing  the  piece,  a,  Fig.  84,  sliding  the  guo  to  the 
rear,  and  turning  the  piece  a  end  for  end,  and  placing  it  in  Stout  of  Uie 
trunnions.  { 

In  both  positions  the  piece  a  is  secured  by  throe  screw-b'^'*  — -ich 
pass  through  its  flange  and  the  angle-iron  of  the  cheek.  .it- 

ing  apparatus  of  this  cartiage  is  the  usual  combination  of  ciuvta  rack, 
pinion,  and  worm. 

The  worm  is  attached  to  the  outside  of  the  right  cheek.  The  naveaof 
the  wheels  are  made  of  metal  and  the  spokes  are  unusually  strong  and 
heavy. 

A  siege-carriage  of  this  description  was  also  observed  with  a  howitzer 
mounted  on  it.  The  cheeks,  however,  behind  the  position  of  the  elevat- 
ing-screw were  lightened  by  cutting  away  the  inner  portioin^  uf  the 
plates  or  webs. 
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Experiinents  were  being  made  by  firing  agaiuBt  a  sankeii  battery  coii- 
Btracted  with  a  doable  parapet,  somewhat  like  that  shown  in  Fig.  83. 

The  inner  slopes  of  the  parapets  were  finished  with  gabions  bound 
with  Htrips  of  galvanized  sheet-iron,  and  there  was  a  fnrrow  in  the 
doable  parapet  for  sighting  the  piece.  The  firing  against  this  parapet 
was  from  another  siege  battery,  distant  abont  one-half  of  a  mile.  The 
projectiles  were  live  shells. 

Witnessed  the  tests  made  to  determine  the  qaality  of  metal  of  certain 
5-Jnoh  wroaght-iron  plates,  ma<lo  by  John  Brown  and  Oammel,  for  the 
iron  casemates  erecting  by  the  British  government.  A  plate  is  selected 
as  the  representative  of  a  lot  of  plates,  suspended  as  a  pendulum,  and 
fired  at  with  a  7-iuch  rifle-gun  with  a  charge  of  nine  pounds  of  powder 
and  a  projectile  of  115  pounds.  The  distance  between  the  plate  and 
gun  was  100  feet.  The  metal  is  considered  to  be  of  proper  quality  if  the 
projectile  barely  passes  through  the  plate,  raising  it  in  flakes  on  the 
back.    It  is  condemned  if  the  plate  breaks  or  cracks  badly. 

Several  old  targets  were  observed  which  had  been  used  for  experi- 
mental purposes.  One  was  a  masonry  casemate,  which  had  been  de- 
stroyed by  firing  into  it ;  another  was  made  op  of  plates  of  iron  with  the 
intervals  filled  with  teak  wood. 

In  still  another  tiirget  the  original  thickness  of  the  plates  amounted  to 
14^  inches,  and  it  had  a  wood  backing.  These  had  been  perforated 
through  and  through  with  12-inoh  rifle-shot.  Over  the  center  of  this 
target  was  placed  a  plate  4  inches  thick,  making  a  total  thickness  of 
metal  of  I8.J  inches,  which  had  also  been  completely  perforated  by  a  12- 
inch  shot,  the  powder-charge  being  regulated  to  reduce  the  velocity  to 
what  it  would  be  at  a  distance  of  1,200  yards. 

The  experiments  with  the  Palliser  chilled  shot  show  that  the  body  or 
soft  portion  of  the  shot  breaks  up  in  passing  through  armor-plates,  bat 
that  the  hardened  point  remains  intact ;  and  that  spa<!eM  between  the 
plates  serve  to  diminish  the  penetration  by  allowing  the  fragments  to 
spread  out  in  these  spaces. 

The  ll'-inch  chilled  shot  has  three  rows  of  battona,  while  the  shell  of 
the  same  caliber  has  but  two.  Pebble-powder  is  employed  in  'J-inch 
rifles  and  upwards.  Powder  known  as  h.  G.  R.  (large-grain  rifle)  may 
aleo  be  employed  in  the  larger  guns,  but  a  certain  reduction  in  the 
weight  of  the  charge  is  necessary  to  compensate  for  greater  quickness 
of  burning. 

In  the  British  service  the  chassis  is  called '^  the  platform,"  and  the 
traverse  circles  "  the  racers." 

Witnessed  a  detachment  of  non-commissioned  officers  drilling  at  load- 
ing and  unloading  a  9-iuch  gun  on  a  raft  made  of  commissary  casks  cov- 
ered with  bulks  and  planks. 

After  our  visit  to  Shoeburyness  called  on  General  Sir  John  Adye,  chief 
of  artillery,  and  thanked  him  tor  the  permission  he  had  kindly  extended 
to  the  board  to  visit  and  examine  the  varions  establishments  nnder  his 
control.  At  this  interview  we  were  shown  the  report  of  certain  experi- 
ments then  being  m.ade  in  France  to  compare  t"he  English  and  French 
systems  of  field-ariillery  as  regards  range  and  accuracy  of  fire.  The 
results  of  the  firings  were  shown  to  the  eye  by  colored  rectangles  which 
included  all  the  shots  at  a  given  range.  Targets  of  simihu'  character 
were  also  shown  which  were  made  by  certain  hea%-y  British  guus.  In 
the  trials  to  which  they  referred  tlie  projectiles  actually  struck  the  ground 
and  the  position  on  the  vertical  plane  of  the  target  was  calculated. 

The  grouping  of  the  shots  was  very  elo.se,  ami  in  somo  cases  there 
was  actual  coincidence. 
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Majors  Benton  and  Crispin  visited  Firth's  8toel-inatjaf;ictory  io  She^ 
field  on  the  30th  of  September,  1873.  The  entire  estikblishuieut  employ 
about  1,000  workmen,  and  is  devoted  to  the  inanufactare  of  cast  stee 
in  a  great  variety  of  forms,  viz,  for  tools,  bars,  sheet,  railroad-tireii 
cannon-tnbes,  &c.  The  material  from  which  the  cast  steel  is  made 
principally  Swedish  iron,  of  which  there  is  a  supply  of  some  1S,000  tou 
on  hand  at  the  factory. 

The  process  of  manufacture  is  the  old  and  reliable  one  of,  1st,  cofl 
vextiiig  the  bar  into  blister-steel  by  cementation ;  2d,  breaking  the  bar 
of  blistersteel  into  small  pieces,  and  melting  them  in  crucibles  with  «ik 
and  manganese;  3d,  hammering  the  ingot  under  heavy  steam-hammen 

The  form  of  the  cementation-furnace  is  shown  in  Fig.  86. 

Tlio  bars  of  iron,  weighing  in  all  abont  6  tons,  are  laid  in  layers 
each  furnace,  interspersed  with  iwwdered  charcoal,  and  subjected 
heat  for  about  six  days. 

The  ordinary  crucibles  employed  at  this  establishment  are  made  of  I 
whitish  clay,  similar  to  that  used  in  making  fire-brick.  The  clay  is  worke 
over  or  kneaded  by  the  bare  feet  of  the  workmen,  and  then  cut  withi 
spade  into  blocks,  each  one  of  sufficient  size  to  make  a  crucible.  Th 
block  is  then  placed  in  a  die,  and  by  mcanaof  aplunger  itis  formed  into/ 
flrncible,  as  shown  in  Fig.  87 ;  after  drying,  the  crucible  is  ready  for  us^ 

For  the  finer  qualities  of  steel  the  crucibles  are  partly  made  of  blaoll 
lead,  and  formed  in  a  machine  worked  by  steam.  The  punch  is  work< 
like  an  ordinary  steam-hammer,  and  the  dies,  four  in  number,  are 
ranged  so  as  to  rotate  under  it  iu  succession.  The  blocks  of  aiaterii 
are  shaped  like  the  frustum  of  a  cone,  and  the  surfaces  of  the  dieai 
smeared  with  oil  to  prevent  adhesion. 

The  clay  crucibles  are  used  abont  three  times,  those  of  black-lea 
about  four  times,  before  they  are  broken  up.  The  fragments  of  the  ok 
crucibles  are  utilized  for  making  the  bottoms  and  covers  of  new  crncij 
bles,  and  for  this  purpose  they  are  pulverized  by  grinding  them  unde 
stone  wheels,  arranged  similarly  to  the  incorporating  wheels  of  a  pov 
der-mill,  except  that  the  trough  or  pan,  which  is  made  of  cast  irofl 
moves  under  the  wheels  instead  of  the  wheels  rolling  over  it. 

The  form  of  a  crucible  capable  of  holding  about  40  pounds  of  iron 
with  a  certain  proportion  of  manganese,  is  given  in  the  acconipanyinj 
Fig.  88.    The  furnaces  for  heating  the  crucibles  are  beneath  the  floor  ( 
the  melting-room,  and  are  arranged  as  shown  in  the  Fig.  89.     Two  cru 
cibles  are  i)laced  on  one  grate,  and  coke  is  poured  on  them  from  abov^ 
and  replenished  as  fast  as  it  burns  up.    Two  men  tend  a  certain  uun 
her  of  tires,  and  when  the  metal  is  ready  for  pouring  the  crucibles  ar 
lifted  out  and  the  contents  of  one  poured  into  another,  which  is  imme 
diately  seized  by  a  pair  of  tongs  resting  on  wheels,  and  run  to  the  mold 
and  deposited  on  a  pile  of  sand.     A  workman  at  the  mold  seizes  thfl 
crucible  with  a  pair  of  tongs  and  pours  the  contents  into  the  mold  to 
form  the  ingot.    A  constant  and  steady  flow  of  metal  is  kept  up,  and 
the  surface  is  skimmed  bj-  another  workman,  who  uses  for  the  par{K)se 
an  iron  bar  tipped  with  a  piece  of  fireclay. 

The  mold  into  which  the  melted  steel  is  poured  to  form  the  ingot 
made  of  cast-iron.    The  melted  steel  remains  in  direct  contact 
sides  of  the  mold  some  five  or  six  hours,  when  it  becomes  su 
solid  to  be  removed. 

All  steel  iu  the  ingot  form  needs  to  be  hammered  to  give  it  a  strong 
uniform,  and  compact  textiu-e  throughout  the  entire  mass,  and  for  thi 
purpose  it  is  found  necessary  to  rebeat  it. 

A  Siemens  gas-furuace,  placed  near  the  hammer,  has  been  foand  ' 
answer,  and  is  the  kind  generally  emploj'ed  for  this  purpose. 
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The  form  of  an  ingot  for  a  gan-tnbe  is  that  of  a  frustum  nf  a  cone; 
under  the  hammer  it  is  drawn  out  into  the  form  of  a  cylinder  about 
twice  its  original  length,  which  is  afterward  turned  and  bored  to  the 
requisite  size  and  shape. 

The  ingot  for  the  new  80  ton  Woolwich,  when  drawn  out,  is  25  inches 
diameter,  25  feet  long,  and  weighs  about  IS  tons.  The  turning,  boring, 
and  tempering  of  the  large  tubes  of  the  British  guns  are  done  at  the 
AVoolwich  arsenal.  All  steel  tubes  for  cannon  are  tempered  in  oil,  an 
operation  which  increases  their  hardness,  strength,  and  elasticity.  Trial 
specimens,  taken  tangentially  from  rings  cut  from  the  end  of  tubes  which 
have  been  tempered  in  oil,  show  in  some  cases  a  tenacity  as  high  as  44 
tons,  or  nearly  97,000  pounds  to  the  square  inch.  The  tempering  appa- 
ratus consists  of  two  iron  tanks,  as  shown  in  Fig.  90.  The  tanks  are 
made  of  boiler-plates,  riveted  together  as  in  an  ordinary  boiler.  The 
fuel  for  heating  the  tubes  is  wood,  which  is  placed  within  the  tank  a 
and  around  the  tube. 

A  number  of  tubes  for  French  24  and  27  centimeter  ritle-gans,  were 
observed  in  various  stages  of  manufacture;  also  some  rings  ibr  Vavas- 
senr,  whose  mode  of  making  guns  is  highly  approved  by  Mr.  Firth. 
The  tubes  for  the  French  government  are  turned,  bored,  and  temiiered 
here. 

We  were  informed  that  the  French  government  had  tried  Hessenjer 
steel  for  large  tubes,  but  without  success ;  out  of  forty  tubes,  nineteen 
were  condemned  for  defects,  while  the  remainder  were  more  or  less  im- 
perfect. 

The  large  steam-hammers  of  this  establishment  are  Wilson's  patent 
and  Naysmith's  manufacture.  The  heaviest  weighs  25  tons,  but  as  it 
acts  by  the  expansive  force  of  the  steam  it  exerts  a  much  greater  power 
than  that  due  to  its  weight  alone. 

A  great  variety  of  merchan^8teel  is  made  here,  especially  for  the 
American  market ;  among  many  other  kinds,  sheets  for  circular-saws, 
seven  feet  in  diameter,  and  forgings  for  locomotive-tires,  which  are  rolled 
out  and  finished  in  the  United  States,  thereby  saving  considerable  im- 
port duty. 

Caststeel  barrels  for  Martini-Henry  rifles  are  also  made  here  in  large 
numbers.  The  material  is  first  cast  in  the  form  of  an  ingot,  weighing 
about  90  pounds.  This  is  drawn  out  into  a  bar  of  the  right  length  and 
then  hammered  to  the  8hai)eof  the  barrel  and  drilled  in  machines  simi- 
lar to  those  in  use  at  Sharp's  factory  in  this  country.  The  price  of  each 
barrel  in  the  rongb  state,  as  it  leaves  the  factory  of  the  Messrs.  Firth,  is 
bout  $1.75,  and  the  manufacturing  capacity  is  about  one  thousand 
arrets  per  day.  It  is  understood  that  the  plan  now  generally  followed 
n  the  United  States  of  drawing  out  gun-barrels  from  short  tubes  by 
means  of  rolls  is  gradually  superseding  in  England  the  plan  above  de- 
scribed. 

Ordinary  workmen  at  this  estaV>li8hraent  receive  about  thirty  shillings 
per  week;  the  beat  workmen  somewhat  more  than  this.  Boys  tending 
rolls  for  making  the  lighter  kinds  of  steel  bars,  receive  about  twelve 
shillings  per  week. 

The  number  of  working  hours  per  day  at  this  establishment  is  ten, 
except  Saturdays,  when  there  is  no  work  in  the  afternoon,  as  in  other 
workshops  in  England. 

J.  G.  BENTON, 
I  Lieutenant  Colonel  Ordnance, 

'   National  aemouy, 

Springfield,  Mana.,  December  18,  1875. 
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National  Armory,  SPRtNGPiBLD,  Mass^ 

August  9,  1877. 

Ste:  I  inclose  herewith  certain  notes  on  Eoropoan  Htuall-arms,  to  I 
be  filed  as  an  appendix  to  the  copy  of  "  Notes  of  an  OlHoial  Visit  to] 
Europe,"  forwarded  by  me  to  the  Ordnance  Office  December  20,  1875. 
Very  respectfully,  your  obedient  servant, 

J.  G.  BENTON, 
Lieutenant  Colonel  Ordnance. 
ThcCHTEF  OF  Ordnance,  U.  S.  A., 

Washington,  D,  C. 


NOTES  ON  small-arms. 

In  the  countries  visited  by  the  board  the  small-arras  of  the  n)ilitary| 
service  were  found  to  be  breech-loaders  of  the  sinj^le-loading  tyi>e  ia] 
contradistinction  to  repeaters  or  magazine-guns.    It  wa.s  understood  f 
that  fcswitzerland  and  Italy  had  adopted  the  Vetterlin  magazineritle,  batj 
9&  these  countries  were  not  visited  officially  it  was  not  ascertained  if  thef 
adoption  of  this  arm  was  general  or  only  confined  to  cerbiin  corps  anil] 
regiments.    It  is  well  known  that  Turkey  has  armed  a  large  portion  or 
her  cavalry  with  the  Winchester  magaziue-ritle,  manufactured  in   Nev 
Haven,  Oonn.    So  far  as  known  to  the  writer,  therefore,  these  consti- 
tute the  ])rincipal  steps  that  have  been  taken  to  introduce  magazine- 
arms  in  the  military  services  of  Europe  down  to  the  present  time. 

Great  improvements  have  been  made  everywhere,  and  especially  iul 
Europe,  in  the  last  few  years  in  military  small-arms,  whereby  greatl 
efficiency  has  been  gained  by  diminished  weight  of  piece  and  cost  of  I 
manufacture.  The  following  may  be  enumerated  as  the  principal  changcn  f 
on  which  these  improvements  are  based,  viz: 

Ist.  The  adoption  of  the  rifle-grooves  and  the  elongation  of  the  ballots 

2d.  The  loading  at  the  breech  and  the  metallic-case  cartridge,  by  which] 
the  joint  is  closed  against  the  escape  of  the  lia^ue  of  the  charge. 

3d.  The  reduotiou  in  the  diameter  of  the  bore  and  the  length  of  the 
barrel. 

4th.  The  substitution  of  low  steel  in  place  of  wrought  iron  in  the  man- 
ufacture of  the  principal  parts,  and  especially  the  barrel,  and  the  adop- 
tion of  the  American  plan  of  manufacture  by  machinery,  making  aUl 
parts  interchangeable  for  repairs.    The  niductiou  in  the  length  of  th«y 
barrel  has  been  from  8  to  10  inches  ;  the  reduction  in  the  iliameter  oC 
the  bore  and  the  weight  of  ammunition  will  be  shown  in  the  fullawin^' 
table : 
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The  success  of  the  Prnasian  arms  ia  1866  led  to  the  prompt  adoption           ^| 
of  breech-loading  arms  by  nearly  if  uot  all  of  the  military  nations  of          ^H 
Europe.    The  baste  to  change  was  so  great  in  mai>y  cases  that  the  old           ^H 
uiuzzle-loadiog  arms  then  iu  the  hands  of  troops  were  altered  to  breech-           ^H 
loaders  as  a  temporary  expedient,  to  be  used  until  new  and  better  sys-           ^| 
tenis  of  breech-loading  arms  could  be  devised.    As  a  oonseqaence  the           ^H 
iiiilitary  small-arms  of  Europe  are  now  in  a  transition  state,  made  np  of          ^H 
altered  muzzle-loading  arms  and  new  breech-loaders  which  are  intended           ^| 
to  replace  them.                                                                                                    ^H 

The  new  and  altered  systems  of  breech-loading  small-arms  employed           ^H 
in  the  difteront  military  services  of  Europe  may  be  classed  as  follows,           ^H 

^H 

For  alteration  from  muuU  to  brtech  loading.                                                    ^H 

L                           Country. 

Kame  of  nyatimi. 

Motion  of  braeoh-blook.                         ^H 

1           BlIMl» 

Erfika 

Upward  and  forward.                            ^^^^H 

P         JP'imaoft 

"A'U-ubiitlere."  (tobacco-box).  .. 
Suidor 

KncUnd 

Turkej.... 

do 

Au6tnk 

Waiitl    

Mllbank-Amaler 

For  nrto  breeek-loaderi.                                                                 ^H 

Conn  try. 

Namo  of  aystem. 

MoUon  of  br(«ch-blaok.                          ^H 

T*ranc* 

Cha»s«pAt 

SUdioff  bolt.                                            ^^^1 

VlbrnlinK.                                             ^^^H 
Fallimt  at  the  front  end.                       ^^^^M 

FaUlnic  downward  and  baokward.               ^^H 
Do.                                                             ^H 

Bordan  ........................... 

AuHtriA  ...................... 

Wvmdl 

Bavanu     .....•■•....••... 

Werdor                ...*•«*.«■...«.... 

s  i..i.-n 

do      

,          Uullaod    

1          Since  Prussia  and  France  have  abandoned  the  needle-firing  paper          ^H 

cartridge,  the  self-primed  metallic  cartridge  is  everywhere  employed  in          ^H 

Europe  for  military  breech  loading  arms.                                                              ^H 

The  general  mode  of  priming  the  metallic  cartridge  ia  that  known  as           ^H 

and  reloaded  several  times,  proving  a  measure  of  economy  when  »  large          ^H 
number  of  cartridges  are  required  for  target-practice  in  time  of  peace,            ^H 

preferred  for  reloading  shells,  as  they  retain  their  form  and  can  bo  more           ^| 

easily  inserted  into  the  chamber  of  the  gun  when  reloaded.                              ^H 

The  heads  of  all  cartridge-shells  tiring  large  charges  of  powder  are          ^H 

with  a  thin  lining  of  metal  or  a  wad  of  paper.                                                    ^H 
The  shells  are  genei'ally  made  of  bottle  shape,  that  large  charges  of          ^H 
powder  may  bo  employed  without  unduly  iucreasiug  the  length  of  the           ^H 
cartridge.                                                                                                                    ^H 
Powder  for  military  rifles  of  the  various  European  services  is  of  the          ^| 
feize  of  grain  known  as  (Jnrtis  &  Harvey's  No.  6.    Great  care  seems  to           ^H 
be  taken  to  produce  grains  of  uniform  size  and  shape,  to  round  off  the      ^^^H 
sharp  corners,  and  to  free  them  from  fine  particles  and  dust.                       ^^^| 

1 ^^^^^^^ 
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The  Freocb  and  Eaglisb  sjatenw  of  altering  soaallann - 
loaders  are  aabstaotiaJly  tbe  same,  tbe  oolj  differ«iioe  b«iog 
I  ate  of  the  different  parts.    Tbe  Freucb  system  is  knoim  a.^ 
tite^"  or  tobacco  Avstem,  aad  is  sbown  in  Fig.  91.    The  En^ 
is  named  ''  tbe  Snider,^  after  its  American  inventor,  and  is 
Fig.  92.    Tbe  nnmber  and  function  of  tbe  sereral  parts  being  similar,  i 
tbe  reference  letters  of  tbe  two  figarescorreapond,  and  the  same  desorip- 1 
tion  answers  for  both. 

The  receiver  or  breech  frame  is  represented  by  the  letter  c ;  'h- 

block  by  the  letter  r.    The  breech-block  is  hinged  toitbe  r  iu 

such  a  way  that  it  can  be  revolved  at  right  angles  to  tbe  bore  in  open-, 
ing  and  closing  the  breech,  and  slid  back  and  forth  on  the  binge-pin 
to  withdraw  the  empty  cartridge-case.    The  Ing  c  A  Z  is  the  tongue  of 
the  breech  block  hinge ;  the  extractor  e  is  attached  to  the  axis  of  the 
hinge  bo  as  to  move  back  and  forth  with  the  breechblock  ;  when  closed, 
the  extractor  fits  into  a  recess  in  the  receiver,  with  its  point  under  the  j 
rim  of  the  cartridge-head;  the  spiral  spring  s p  forces  back  tbe  breech- 
block and  extractor  to  their  places  after  the  shell  has  been  extracted  to  j 
the  position  for  closing  the  breech.    The  catch  for  holding  tbe  breech- 1 
block  in  place  diflers  in  the  two  systems.     In  the  Snider  it  is  a  small 
pin,  *,  inserted  into  the  receiver  and  forced  forward  into  the  breech- 
block by  a  spiral  spring.    In  the  "  tabati^re"  system  it  is  a  flat  spring,  i 
/,  which  is  held  in  place  by  a  screw  at  the  rear  end  of  the  breech- 
block and  fits  into  the  small  slot  k  cnt  in  the  receiver.    In  the  Snider  I 
system,  the  iiring-pin  «  t  is  secured  by  a  screw-nnt  worked  by  a  wrench ; 
in  tbe  French  system  the  same  piece  is  held  in  place  by  a  thumb-screw 
nnt. 

In  both  systems  the  breechblock  is  only  locked  at  the  uioment  of  dis-j 
charge,  and  then  by  the  pressure  of  the  hammer  on  the  firing-pin. 

The  Snider  system  was  at  one  time  exclusively  employed  in  tbe  Brit- 
ish army,  and  also  in  the  armies  of  Servia,  Montenegro,  and  Turkey, 
but  is  now  being  rapidly  sui)er8eded  by  the  Peabody-Martiui  system, 
which  will  be  described  further  on.  i 

The  "tabatiere"  system  has  been  almost  entirely  superseded  in  the  ! 
French  army  by  the  Chassepot,  first  as  a  paper-cartridge  gun,  aud 
lately  as  a  metallic-cartridge  gun. 

Krnka  system. 

The  system  of  altered  breech-loading  muskets  of  the  Russian  service ' 
is  the  invention  of  Sylvester  Krnka,  a  regimental  armorer  of  tbe  Aus- , 
triau  army.    Its  chief  features  are  simplicity  and  compactness. 

Fig.  93  represents  the  breech  system  with  the  breechblock  removed. 
The  following  are  the  principal  parts,  viz :  s  t  is  that  portion  of  the  \ 
breech-frame  or  receiver  into  which  the  barrel  is  screwed  ;  r  ia  the  slot  j 
or  well  in  which  the  breech-block  rests  when  the  chamber  i  :  m 

is  tJic  hole  into  which  is  screwed  the  point  of  the  hinge-pin  ai  ich 

the  breechblork  revolves;  I  s  t  in  the  lug  in  rear  of  the  1  ck 

through  which  iLe  hinge-pin  passes;  c  in  the  groove  by  wlii  ir- 

trldge  is  inserted  into  the  chamber;  >•  «  <  is  the  lug  which  serves  as  aJ 
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support  for  the  breech-block  and  a  stop  for  the  hammer,  A;  e  represeuts 
the  extractor  iu  position ;  e  k  is  the  heacl  with  its  oblique  surface,  against 
which  the  breech-block  strikes  when  opened,  to  eject  the  cartridge-case; 
f  is  a  small  oblique  cut  on  the  corner  of  the  dango-seat  of  the  cartridge, 
to  push  back  the  firing-pin  when  the  block  is  opened  ;  A;  is  a  small  catch- 
pin  actuated  hy  a  spring  which  presses  into  a  small  indent  iu  the  front 
face  of  the  breechblock  and  holds  the  block  in  place  with  slight  friction  j 
d  g  are  broken  lines,  showing  the  position  of  the  thumb-piece  of  the 
breech-block  when  closed  but  not  locked  down  bj-  the  hammer. 

The  receivers  of  the  muskets  altered  to  this  si-stem  in  the  Rassian 
service  appear  to  be  made  of  bronze. 

Fig.  93,  b,  represents  the  breech-block  v  detached. 

The  lower  portion  of  the  block  is  semicircular  in  form  and  has  A 
groove,  n,  into  which  fits  a  raised  band  or  rib,  r,  Fig.  93.  The  object 
of  this  arrangement  is  to  increase  the  strength  of  the  parts  to  resist  the 
force  of  the  charge.  The  rear  corner  of  this  rib  is  rounded  off  to  pre- 
Tent  it  from  interfering  with  the  insertion  of  the  cartridge;  #  i  is  the 
striking- bolt,  which  with  the  firing-pin  I  s  are  shown  fully  in  Fig.  93,  c; 
Zs,  Fig.  93,  i>,  is  a  small  screw  which  fits  into  the  notch  I  to  keep  the 
striking-bolt  in  place  at  the  same  time  it  allows  the  bolt  free  play;  a  is 
the  notch  into  which  the  head  of  the  hammer  strikes,  both  to  hold  the 
block  down  and  to  explode  the  cartridge ;  the  firing-pin  I  s  is  pushed 
back,  as  before  stated,  wheu  the  block  is  opened  by  the  oblique  surface 
of  the  notch,  t,  and  also  in  closing  the  block,  by  the  chamfered  corner 
of  the  receiver  at;  c  h  I  is  the  car  through  which  the  hinge-pin  passes. 
The  hinge-pin  itself  is  shown  in  Fig.  93,  d.  The  extractor  is  a  lever  of  the 
first  order,  and  is  shown  in  Fg.  93,  e;  it  is  operated  by  opening  the  breech 
smartly,  in  which  case  the  shell  is  thrown  out  clear  from  the  receiver. 
The  cartridge  belongs  to  the  center-fire  system  of  Berdan,  and  is  shown 
in  Fig.  93,  /.  The  shell  is  made  of  brass ;  the  head  is  folded  and  strength- 
ened with  a  re-enforcing-cap.  The  caliber  of  the  Russian  altered  arms 
is  CO,  or  0".6. 

The  AlbiniBrandlin  system. 

The  system  of  alteration  which  has  been  adopted  in  the  Belgium 
ser^'ice  is  known  as  the  Albini-Braudlin.  It  is  peculiarly  fitted  for 
transforming  small-arms  to  breech-loaders,  and,  with  the  exception  of  the 
locking  and  firing  arrangements,  closely  resembles  what  is  known  as  the 
Springfield  system  of  this  country.  The  parts  are  shown  in  Fig.  94. 
The  breech- block  v  is  hinged  at  its  forward  end,  and  in  opening  swings 
upward  and  forward.  The  recoil  is  taken  on  the  rear  portion  of  the  re- 
ceiver by  the  vertical  part,  «  t.  At  the  center  of  this  part  is  the  hole 
d  b  through  which  passes  the  locking-bolt  spa.  This  locking-bolt  is 
jointed  to  the  hammer,  and  pushed  forward  by  it  when  the  lock  is  sprung 
80  as  to  penetrate  the  recess  I  of  the  breech-block  and  hold  it  securely 
in  place  at  the  moment  of  firing.  At  the  same  time  that  the  locking- 
bolt  enters  the  recess  it  strikes  against  the  head  of  the  firing-pin  z  s, 
the  point  of  which  impinges  against  and  explodes  the  primer  of  the 
cartridge.  As  the  firing-bolt  does  not  lock  the  breech-block  when  the 
hammer  is  at  half  or  full  cock,  the  spring  catch-pin  k^  is  provided 
which  i)enetrate8  the  recess  taud  prevents  the  block  from  getting  loose 
under  ordinary  disturbing  causes.  The  firing-pin  2  j  is  provided  with 
a  spiral  sjiriug  to  push  it  back  and  keep  its  point  below  the  face  of  the 
block  at  all  times  excejtt  when  pressed  by  the  locking-bolt ;  this  spring 
is  kept  iu  place  by  the  screw-unt  v  s  v  s.    The  forward  guard  scc*^  o. 
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b  8  penetrates  into  the  roar  portion  of  the  receiver,  thereby  securing 
the  barrel  to  the  stock.  The  extractor  is  formed  of  two  lever-disks,  e, 
pivoted  to  the  hinge-pin  and  oataide  of  the  ears  of  the  hinge.  Each 
disk  is  provide<l  with  a  hook-point,  g,  which  passes  through  a  cat  in  the 
receiver  and  barrel  and  takes  hold  on  opposite  sides  of  the  head  of  the 
cartiidge  beneath  the  rim.  When  the  breech-block  is  thrown  forward 
to  open  the  breech  its  upper  and  forward  edge  strikes  against  the  short 
arm  of  the  extnictor-disks  and  pushes  thorn  downward,  at  the  same 
time  the  opposite  or  long  arm  is  thrown  to  the  rear,  carrying  with  it  the 
cartridge-shell.  To  throw  the  shell  clear  of  the  receiver  the  forward 
motion  of  the  breechblock  should  be  very  quick  toward  its  close.  This 
extractor  is  very  efQcient,  inasmuch  as  it  gets  a  double  hold  on  the  rim 
of  the  cartridge-shell. 


I 


NEW    SYSTEMS. 


KNOLAJTO. 


The  "Martini-Henry  rifle," adopted  as  the  new  small-arm  of  the  British  j 
service,  has  a  breech-loading  apparatus  on  the  Martini  system  uait«d  to  j 
a  barrel  rifled  on  the  system  of  Henry,  a  gun-maker  of  Scotland. 

Martini,  a  Swiss,  derived  his  system  of  breech-loading  from  the  Pe«- J 
body  system  of  this  country,  by  dispensing  with  the  independent  oat-j 
side  lock  and  substituting  therefor  a  spiral-spring  firing-bolt  or  striker,] 
inclosed  in  the  breech-block. 

The  breech-Ioadiug  apparatus,  the  rifle  complete,  the  form  of  tb 
rifling,  and  the  cartridge  are  all  shown  in  detail  in  the  accompanyingJ 
figures.  Fig.  07  is  a  section  taken  through  the  axis  of  the  barrel,  witU] 
the  breech  closed.    Fig.  97a  is  a  similar  section  with  the  breech  open. 

The  receiver  G  is  a  solid  frame  of  iron,  uniting  the  barrel  and  the 
fi-out  and  rear  portions  of  the  stock.    The  barrel  is  shown  at  L,  tbt 
tip-stock  at  V  S,  and  the  butt-stock  at  K.    The  point  of  the  butt-stock  isj 
shaped  to  lit  into  the  rear  end  of  the  receiver,  which  is  cupped  to  receive [ 
it ;  it  is  fastened  to  the  receiver  by  the  longitudinal  screw-bolt  K  S,  m\ 
the  manner  shown  in  Fig.  97. 

The  several  parts  of  the  breech  system  may  be  fUvided  into  twol 
groups,  viz :  1.  The  falling  breech-block  and  the  tiring  apparatus  coU'l 
tained  in  it ;  2.  The  trigger  and  other  parts  attached  to  the  trigger-] 
plate,  and  the  extractor. 

The  breech-block  is  pivoted  at  its  rear  and  upper  portion,  and  inl 
uncovering  the  chamber  of  the  barrel  for  the  purpose  of  loading,  itsJ 
front  portion  falls,  as  shown  in  the  position  in  Fig.  97o.    The  axis-pin  [ 
p  s  around  which  the  block  turns  is  made  of  hard  bronze.    The  portion} 
of  the  collar  surrounding  this  pin  is  embedded  in  the  receiver  and  con-| 
stitutes  the  principal  recoil-beaiing  surface  of  the  block.    As  this  sur- 
face is  above  the  axis  of  the  bore,  prolonged  to  the  rear,  there  is  a  down- 
ward pressure  of  the  block  at  the  moment  of  explosion.    This  pressuroj 
is  resisted  by  the  short  arm  of  the  lever  b  h  and  the  block  thereby  I 
secured  in  its  place.    This  lover,  called  the  block-lever,  is  com[)osed  of  j 
two  arms,  and,  turns  around  the  pin  n  w.    The  short  arm  of  the  block- 
lever  is  divided  into  two  branches,  as  in  Fig.  97i.    The! 
as  a  handle  by  which  the  block  is  worked,  and  when  closi  I 
a  countersink  and  is  held  in  place  by  a  small  catch-pin.     i: 
of  the  block-lever  works  in  the  cut  c  z  ou  the  lower  side  oi 
block.    This  cut  is  so  shaped  that  the  point)^  of  the  branches  ot  Ul< 
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short  arm  working  against  its  sides  raise  and  lower  the  block  and  lock  it. 
Fig.  97  shows  the  block  in  the  locked  position.  Fig.  97a  shows  it  in  the 
position  open  for  loading.  The  lever-pin  n  w  is  shown  in  detail  in  Fig. 
97c.  This  pin  passes  through  both  cheeks  of  the  receiver  and  is  socnretl 
to  the  left  cheek  by  a  small  screw,  ibe  bead  of  which  enters  a  groove  in 
the  point  of  the  pin. 

The  ttringbolt  or  striker  d  lies  in  a  hole  extending  nearly  through 
the  center  of  the  breech-block.  It  is  composed  of  its  point,  which  pro- 
jects through  a  corresponding  opening  in  the  head  of  the  block ;  a  collar, 
(,  which  serves  as  a  shoulder  for  the  spiral  mainspring  »  ft  to  press 
igaiiist,  and  the  body  enveloped  by  this  spiral  spring.  The  rear  portion 
Pof  the  striker  has  a  vertical  slot,  in  which  works  the  point  of  a  lever  to 
draw  back  the  striker  to  the  position  of  fnll  cock.  This  lever  is  called 
the  tumbler,  und  is  shown  at  »  h,  in  Fig.  97a,  and  in  detail  in  Fig.  97  d. 
The  rear  end  of  the  striker  has  a  slot  in  it,  that  it  may  be  adjusted  by  a 
screwdriver  to  receive  the  point  of  the  tnmbler  n  h.  The  striker  is 
kept  in  place  by  a  nut  screwed  into  the  rear  end  of  the  breecli-block  v. 
Fig.y7c,  the  forward  end  of  the  nut  supports  the  spiral  mainspring.  The 
tnmbler  is  pivoted  on  the  same  axis-pin  as  the  locking-lever  »j  w,  and  is 
jilacod  between  its  two  branches,  as  shown  in  the  broken  lines  of  Fig.  97/. 
To  show  when  the  striker  is  at  full  cock,  the  end  of  the  lever-pin  n  w  has 
an  iudex-arm,  which  lies  on  the  right  side  of  the  receiver  and  turns  with 
the  tumbler.  It  is  for  this  purpose  that  the  portion  of  the  pin  on  which 
the  tumbler  fits  is  made  square,  as  shown  in  Fig.  97o.  The  tumbler, 
wht'u  at  fnll  cock,  is  supported  at  n  k  on  a  rocker,  r  «,  Fig.  97^7,  calletl 
the  tumbler-rest.  The  nose  of  the  trigger  a  3  in  turn  supports  the 
tumbler-rest  at  r.  Fig.  97*7.  The  tail-piece  «  of  the  tumbler-rest  bears 
:i;,':iiiist  the  back  of  the  trigger  when  the  latter  is  i)alled.  The  trigger- 
.'juiug  is  shown  in  d /,  Fig.  97  and  Fig.  97A.  To  prevent  accidents 
when  the  piece  is  carried  loaded,  the  trigger  is  secured  in  place  by  the 
trigger-bolt  «  c,  which  is  slid  back  and  forth  by  pressing  on  the  linger- 
jtiece  «  0,  Figs.  97fe  and  97m.  When  locked,  the  bolt  tits  into  the  notch 
shown  in  Fig.  97)i.  The  bolt  is  kept  in  place  by  the  spring  »/,  Fig, 
y7t.  The  springs  d  f  and  «  /  are  fastened  to  the  trigger-plate  by  one 
and  the  same  small  screw.  The  position  of  the  locking-bolt  is  known 
by  reference  to  the  small  projection  m,  Fig.  97fc.  The  same  figure  also 
shows  the  mode  of  combining  the  trigger,  trigger-plate,  guard-bow,  and 
swivel. 

The  extractor  e  is  a  bent  lever  jdvoted  at  e  «.  Its  verticsil  arm  is  com- 
posed of  two  branches  with  points  which  hook  under  the  rim  of  the 
cartridge  to  extract  the  shell.  The  horizontal  arm  is  shaped  to  receive 
the  downward  pressure  of  the  breech-block  on  its  point  and  start  the 
shell  from  the  chamber.  As  soon  as  the  shell  has  moved  slightly  the 
point  of  the  breech-block  strikes  the  arm  near  the  fulcrum  and  ejects  the 
shell  with  force  from  the  piece.  The  extractor  is  shown  in  detail  in  Pig. 
97p. 

The  form  of  the  rifle  grooves  is  shown  in  Fig.  97r.  The  number  of 
grooves  is  seven  ;  in  shape  they  are  tlat  at  the  bottom  ;  the  lands  are 
narrow,  having  the  appearance  of  sharp  ribs,  which  aro  designed  to  take 
a  firm  hold  of  the  bullet.  It  is  nuderstood  that  these  grooves  are  made 
somewhat  deejier  at  the  breech  than  at  the  muzzle.  Twisrt  is  one  turn 
in  Tl  inches.  There  is  a  brass  collar  around  the  head  of  the  ramrod 
to  prevent  iiyary  to  the  bore  in  wiping  out.  The  triangular  bayonet  is 
issued  with  all  arms  t^o  private  soldiers.  The  sword-bayonet  is  isaued  to 
uou  commissioned  oilicers. 

The  weight  of  the  Martini-Henry  rifle  is  8J  pounds;  of  t\i% v^cswoX. 
36  OBD 
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bayonet,  13^  oances;  of  the  new  bayonet,  14|  onnces;  of  tlie  old 

bard,  6  ounces ;  of  the  new  scabbard,  4^  ounces.  The  weight  ot  tbi 
ritle  with  tbe  new  bayonet  attached  is  9  pounds  11  ounces ;  with  the  ol 
bayonet,  9  pounds  11}  ounces.  A  full-length  view  of  the  Martini  ritl< 
is  piven  in  Fig.  97f,  and  a  muzzle-end  view  in  Fig.  97ir. 

The  cartridjie  adopted  for  the  Martini-Henry  rifle  is  made  of  wrappe<l 
metal,  after  what  is  known  in  England  as  the  Boxer  system.    Y. 
tridgc  is  composed  of  some  fourteen  distinct  pieces,  as  shown  iii         .    i 
in  Fig.  97«.    The  body  of  the  shell  is  made  by  wrapping  a  trapezi 

)>iece  of  thin  sheet-brass  around  a  cylindrical  former,  making  a     

One  end  of  this  tube  is  turned  inward  to  form  an  interior  tlauge  foi 
securing  the  shell  to  its  head,  the  other  end  is  reduced  in  diameter  to  ti(' 
the  cylindrical  jwrtion  of  the  bullet,    A  piece  of  thin  paper  is  rolled  up 
with  the  brass  sheet  for  a  lining  to  the  shell  to  protect  it  against  tbe 
action  of  the  powder.    The  head  of  the  shell  is  made  of  »  perforated, 
sheet-iron  disk,  (,  two  re-enforcing  cups  of  thin  sheet-brass,  k,  the  anvil 
pocket  g,  made  of  copper,  and  a  paper  wad,  c.    The  relative  position 
of  these  pieces  are  shown  in  the  sectional  figure,  and  they  are  held< 
together  by  the  anvil-pocket  and  the  paper  wad,  which  is  pressed  int^ 
its  place  with  great  force  under  the  head  of  the  anvil-pocket,  while  the 
open  end  of  the  pocket  is  riveted  to  the  disk. 

The  shell  is  primed  by  inserting  into  the  anvil  j>ocket  from  the  out 
side  a  primer  composed  of  a  percussion-cap  of  copper,  z,  and  containin 
an  anvil,  a,  also  of  copper.      The  bottom  of  the  anvil-pocket  hits 
small   hole  for  the  passHge  of  the  flame  from   the  fulminate  of  th 
primer  when  it  is  exploded. 

The  bullet  c  is  of  the  cyliudro-conoidal  form,  made  of  lead  hardened  by 
an  admixture  of  one-thirteenth  part  of  tin.  The  bullet  is  slightly  cupped 
at  the  base  and  has  around  it  a  slight  groove,  r,  r,  or  cannelure,  into 
which  the  cartridge-shell  is  choked  to  hold  the  bullet  in  place.  Tbej 
bullet  is  enveloped  in  a  patch  of  thin  paper,  similar  to  that  used  for  bankH 
notes.  The  lubricating  material  is  a  bee's-wax  wad,  w  d,  lying  between] 
the  powder  and  bullet.  This  wad  is  separated  from  the  powder  by  aJ 
stout  paper  disk,  (jute,)  C2  Ca,  and  from  the  bullet  by  two  disks  Ci  Ci  of  Ih^ 
same  material.  j 

The  weight  of  the  bullet  is  4S0  graius,  and  the  powder  is  similar  Id] 
qnantity  to  that  known  as  No.  U,  Curtis  and  Harvey's  make,  and  weigbw 
85  grains.    These  cartridges  can  be  reprimed  and  reloaded.  1 

Since   the    Martini-Henry   rifles    have    been   placed    in    the   handw 
of  the  troops  certain  defects  have  been  developed,  and  the  necessary 
alterations   have   betm   made    to   correct   them.     The    most   serious 
defect  appears  to  have  been  the  recoil  or  "  kick  "  of  the  arm,  extending, 
according  to  the  new8par>er  accounts,  so  far  as  to  disable  soldiersafter  fir- 
ing a  series  of  not  more  than  one  hundred  shots.    The  cause  of  this  severe 
recoil  is  attributed  to  the  great  weight  of  the  charge  (powder  and  bullet H 
in  proportion  to  the  weight  of  the  arm.    The  prominence  of  the  stock 
in  rear  of  the  breech-frame  contributes  to  the  inconvenience  of  the  re- 
citil  by  striking  against  the  face  of  the  fiter,  if  care  be  not  taken  to  hold 
the  piece  properly.    The  injurious  etl'ect  of  the  recoil  is  found  to  be  the 
greatest  with  soldiers  not  accustomed  to  the  use  of  the  new  arm,  and 
diminishes  as  they  become  more  accustomed  to  it.    To  remedy  the  evil  1 
as  far  as  practicable  it  has  been  decided  to  lengthen  the  but; 
stock.    Originally  the  distance  from  the  trigger  to  the  middle  i  , 

the  butt-plate  was  13  and  14  inches,  and  the  two  kinds  of  ritltv*  H^j^ 
issued  to  the  troops  in  the  proportion  of  two  of  the  former  to  one  of  iH^ 
latter  length.    The  corresponding  distances  now  are  14  inche«  and  14|1 
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iQcbes,  aud  the  change  is  said  to  have  goue  fur  totrnrd  resiedying  the 
evil. 

To  protect  the  left  hand  from  the  heat  of  the  barrel  in  rapid  firing 
the  j)ortion  of  the  barrel  embraced  by  the  haml  i»  covered  with  a  leather 
shield  strapped  and  buckled  on. 

The  butt-plates  were  formerly  roughed  by  cross  hatching  with  a  file 
to  give  a  firmer  hold  against  the  shoulder.  Thirt  has  been  dispensed 
with  as  unnecessary,  and  the  surface  is  now  left  smooth. 

The  locking-bolt  has  also  been  dispensed  with  as  unnecessary,  and 
the  block  axis-pin  is  countersunk  and  made  of  steel  instead  of  hard 
bronze.  The  strikers  having  been  found  to  break,  have  been  materially 
strengthened.  The  plan  of  screwing  in  the  point  of  the  ramrod  to  hold 
it  in  its  place  has  been  changed  to  a  shoulder  resting  against  a  stop 
which  is  strongly  secured  to  the  stock  below  the  tip,  somewhat  after  the 
American  plan. 

The  Boxer  cartridges  for  the  Snider  and  Martini-Henry  rifles  are  made 
on  a  large  scale  at  the  Woolwich  arsenal  iu  what  is  known  as  the  small- 
arm  cartridge  department.  Although  the  number  of  pieces  constituting 
a  Boxer  cartridge  is  much  greater  than  those  on  the  American  plan  of 
drawing  the  shell  out  of  a  single  disk  of  metal,  the  cost  of  manufacture 
is  low,  inasmuch  as  the  parts  are  made  very  rapidly  iu  presses  tended 
by  boys.  The  cost  of  a  single  small-arm  cartridge  at  Woolwich  was 
stated  to  be  about  one  penny. 

The  bullets  are  made  in  presses  of  very  strong  aud  solid  construction, 
the  principles  of  which  are  shown  in  the  accompanying  Fig.  97^.  The 
lead,  hardened  by  alloying  it  with  one-thirteenth  of  ita  weight  of  tin, 
is  drawn  out  into  wire  which  is  wound  on  a  reel,  and  from  this  reel  it  is 
fed  into  a  revolving  disk  of  hardened  steel,  a,  which  is  pierced  with 
round  holes  of  the  precise  diameter  of  the  finished  bullet.  This  disk, 
revolves  vertically,  and  as  it  passes  the  sharp  edge  of  a  piece  of  steel,  d, 
pressing  against  its  side,  the  lead  wire  is  shaved  off,  leaving  in  the  die  a 
quantity  just  sufficient  to  form  the  bullet.  Kevolving  a  little  further,  two 
punches//  press  on  the  lead  iu  the  die  from  opposite  directious,  and  give 
it  proper  shape  at  the  point  and  base.  In  one  of  the  punches  there  is  a 
small  hole  for  the  escayie  of  any  surplus  lead,  if  there  chance  to  be  any. 
There  is  a  slight  cannelure  in  the  surface  of  the  Martini-Henry  bullet 
into  which  the  mouth  of  the  case  is  crimped  to  secure  the  bullet  in  its 
place  in  the  cartridge.  These  grooves  are  formed  iu  a  machine  like  that 
shown  in  the  accompanying  Fig.  97  y. 

The  bullets  are  rolled  between  a  horizontally-revolving  disk,  a,  and 
a  confining  rim,  c.  The  edge  of  the  disk  and  inner  surface  of  the 
rim  have  a  raised  rib,  which  mak^  the  required  indentation  or  cannelure 
iu  the  bullet. 

The  bullet  for  the  altered  Enfield  rifle  differs  from  the  Martini-Henry 
bullet,  inasmuch  as  it  has  tsvo  cavities  and  three  cannelures,  Fig.  97  x. 
The  cannelures  are  for  holding  the  lubricants.  The  rear  cavity  has  a 
clay  plug  in  it  for  the  puriwse  of  expanding  the  lead,  and  the  forward 
cavity  is  formed  by  a  punch,  and  afterward  closed  over  in  a  die.  The 
object  of  this  latter-named  cavity  is  to  give  a  proper  adjustment  to  the 
position  of  the  center  of  gravity  of  the  bullet  iu  tiring. 

Small-arm  ammunition  in  the  British  service  is  distributed  in  the 
field  by  means  of  carts  designed  for  thi.s  service  and  drawn  by  two 
horses.     Artillery  ammunition  is  transported  in  wagons. 

Niuety  cartridges  per  man  is  the  annnal  allowance  for  target  prac- 
tice iu  the  British  service,  viz:  sixty  (00)  for  individual  firing,  ten  (10) 
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for  file-firiog,  and  tea  (10)  for  volley -flriug,  and  ten  (10)  for  skinuis 
firiDg. 

The  British  government  mana&otory  of  small-arms  is  situated  nt  EU' 
field,  about  fifteen  miles  north  of  Loudon.    It  is  conveniently  laid  oui 
for  doing  work,  and  the  buildings  and  machinery  are  of  modern  i 
As  the  workshops  are  generally  but  one  story  high,  the  workiti_ 
are  of  great  lateral  extent,  and  are  necessarily  lighted  through  veiuc; 
windows  in  the  roof,  which  is  of  the  saw-tooth  shape  in  cross-sectioa 
The  power  which  drives  the  machinery  is  principally  derived  from  a 
canal,  the  branches  of  which  intersect  the  grounds  and  formerly  fur 
nished  means  for  transporting  heavy  articles  to  and  from  the  factory. 

At  the  time  of  the  board's  visit  the  establishment  was  uuder  the  sa. 
perintendence  of  Colonel  Frazer,  of  the  royal  artillery,  who  explains 
the  operations  of  manufacture  and  pointed  out  certain  improvementei' 
which  were  being  made  in  the  machinery.  About  1,000  Martiui-Heury 
rifles  are  made  at  this  establishment  per  week.  By  increasing  the  force 
of  workmen  and  working  extra  hours,  3,000  rifles  can  be  turned  out 
per  week.  Eighty  thousand  rifles  of  this  model  had  been  made  in  all, 
but  few  had  been  issued  to  the  troops,  except  for  experimental  tests] 
It  is  now  understood,  however,  that  they  are  being  issued  in  snch  nnmj 
bers  that  the  entire  British  army  will  be  armed  with  these  new  arms  id 
the  course  of  the  present  year,  1875.  ] 

The  number  of  working-hours  per  day  at  this  and  other  pnblic  manuj 
facturing  establishments  is  ten,  except  on  Saturday,  when  but  foujj 
Lours'  work  is  done.  The  average  working-day,  therefore,  for  tlio  eutiri 
week  is  nine  hours.  This  arrangement  of  working-hours  is  said  to  hava 
been  generally  adopted  in  England.  The  most  skillful  workmen  at  Kim 
Held,  as,  for  instance,  the  smiths  who  forge  the  breeeh-franies,  the  tool] 
makers,  &o.,  receive  about  $2  per  day,  while  laborers  receive  only  about 
70  cents  per  day.  The  practice  of  working  by  the  piece,  as  in  similar 
establishments  in  the  United  States,  exists  only  to  a  limited  exteuLj 
owing  to  the  strong  opposition  of  the  workingmeu's  associations  to  ihii 
plan.  J 

The  breech-systems  of  the  Martini-Honry  rifles  are  given  to  tlte  fll^ri 
in  the  milled  state,  who  fit  the  parts,  which  are  numl)ered  sepai  r 

each  system.    It  was  thought  that  the  improvements  which  wt  ^ 

mtide  in  the  manufacture  would  eventually  allow  all  the  parts  to  be  uiudd 
interchangeable,  as  in  the  case  of  the  original  Entiuld  rifle-masket.        ] 

Tiie  barrels  are  made  from  full  lengtii  shai>es  of  cost-steel,  fi  I 

by  Messrs.  Firth,  of  Sheflield.  The  process  now  generally  in  \  „  ,,  f 
drawing  out  barrels  under  the  rolls  from  short,  thick  tabes  is  about  tfl 
be  adopted  as  a  more  economical  mode  of  manufacture.  1 

The  stocks  are  made  of  Italian  walnut,  which  is  considered  the  heat 
in  the  world  for  this  puri)ose.  | 

The  rifling  is  done  by  machines  known  in  this  country  as  "  the  Belj 
gian  rifling-machine."    The  peculiarity  of  these  machinea  is  that  tbd 
cutter  removes  a  heavy  chip  at  each  stroke  of  the  rifling-rod,  and  thfl 
attention  of  one  workman  is  constantly  required  to  direct  one  n 
In  the  Americiin  rifling-machines  the  cutter  cuts  a  very  fine  ch;  .4, 

single  workman  can  manage  as  many  as  ten  machines  at  the  same  (ttM 
The  feed-motion  of  the  cutter  is  arrested  by  an  automatic  arrange^^^ 
so  soon  as  the  requisite  depth  is  given  to  the  grooves;  after  tbi.stha 
cutter  performs  the  operation  of  polishing  the  surface  of  the  grooves.    ] 

The  breech-frame  or  receiver  is  made  from  low  steel.  The  cavity  id 
which  the  breechblock  moves  is  formed  by  driving  pnnchea  througn 
the  frame  while  it  is  being  forged  under  a  powerful  steam  drop-bammerJ 


a 

i 


REPOKT  OP  THE  CHIEF  OF  ORDNANCE. 


565 


The  forging  is  completed  in  two  heats.  The  cavity  is  finished  by  forcing 
a  succession  of  broaches  through  it  under  the  pressure  of  a  powerful 
.screw.  To  preserve  the  temper  of  the  broaches  the  frame  is  Immersed 
in  a  bath  of  soap-suds.  The  broaches  are  about  fifteen  inches  long  and 
of  the  requisite  width  and  thickness.  A  new  machine  for  faoe-railUug 
the  sides  of  the  breech-frame  has  been  lately  introduced.  In  this  ma- 
chine some  five  or  six  frames  are  attached  to  the  face  of  a  wheel,  which 
revolves  vertically  and  brings  the  frames  in  succession  between  two  re- 
volving cutters  or  mills,  which  cut  away  the  rough  metal  and  make  the 
finished  surfaces  equi-distant  from  the  center  of  the  cavity. 

Band  and  other  flat  springs  are  forged  in  a  machine  with  oscillating 
dies ;  this  is  a  new  machine  and  is  said  to  work  well.  In  place  of  the 
ordinary  pony-hammer,  the  Rider  hammer  is  employed  for  forging  other 
light  work.  The  blow  in  this  hammer  is  produced  by  a  series  of  cams 
ou  a  horizontal  shaft  acting  on  a  series  of  upright  pieces,  to  the  lower 
ends  of  which  are  attached  the  upper  halves  of  the  dies.  The  corre- 
sponding lower  half  of  each  die  is  pressed  upward  by  a  foot-treadle  as 
the  piece  of  metal  to  be  forged  is  brought  over  it.  This  hammer  has  the 
advantage  of  running  without  the  noise  peculiar  to  the  pony-hammer. 

It  was  observed  that  soap-suds  and  soda-water,  instead  of  oil,  were 
generally  employed  to  preserve  the  temper  of  mills  and  other  cutting- 
tools. 

When  the  several  parts  of  each  breech-system  are  fitted  to  each  other, 
polished  and  numbered,  they  are  then  blued,  browned,  or  oase-hardeneil, 
as  may  be  required.  In  actual  service  the  browning  ou  the  barrels  is 
found  to  wear  about  two  years,  when  it  is  renewed  under  the  direction 
of  the  regimental  armorer. 

In  the  volunteer  service  the  arms  are  turned  into  store  whenever  it  is 
found  necessary  to  renew  the  browning. 

The  only  variation  allowed  in  the  size  of  the  bore  is  one-thousandth 
[^of  an  inch  above  the  true  size,  0".45.     Barrels  are  proved  with  charges 
jf  -420  grains  of  powder  and  one  bullet. 

The  accuracy  of  the  sighting  is  tested  by  firing  at  500  and  1.000  yards 
loges  some  twenty  rifles  taken  from  each  week's  work.     After  each 
'breech-system  has  been  assembled  and  attached  to  its  barrel,  tha  piece 
is  fired  with  a  heavy  charge  (300  grains  of  powder  and  one  bullet)  to 
test  the  strength  of  the  working-parts  and  their  connections.    The  loss 
in  the  manufacture  and  proof  of  barrels  from  all  causes  is  only  about  2J 
iper  cent.    This  small  loss  is  in  a  manner  explained  not  only  by  the  su- 
ri)erior  quality  of  the  material — cast  steel — but  by  the  fact  that  the  bar- 
rels are  furnished  in  an  advanced  stage  of  manufacture  by  the  con- 
tractor. 

The  hardware  department  of  the  Kensington  Museum  was  visited  and 
found  to  contain  several  articles  of  interest  relating  to  the  military 
service;  among  others,  an  instrument  formed  by  the  combination  of  a 
a  spade,  ax,  and  mantlet,  called  "The  Burgoyne."  (See  Fig.  98.)  This 
instrument  is  intende<l  to  form  a  portion  of  the  equipment  of  a  soldier, 
and  to  be  used  for  digging  rifle-pits.  Sea.  When  used  as  a  mantlet 
against  bullets,  the  soldier  fires  through  a  small  hole  in  the  blade.  The 
handle  is  jointed  to  facilitate  packing. 

Specimen  cards  illustrating  the  tnodes  of  manufacturing  triangular 
bayonets  at  the  Enfield  small-arm  factory,  and  sword-blades  by  the 
Messrs.  Wilkinson  &  Son,  27  Pall  Mall,  London,  were  also  observed. 
LA.S  these  modes  differ  in  some  particulars  from  those  pursued  iu  this 
nsountry,  the  more  im[)ortant  details  are  given  herewith.    In  the  manu- 
facture of  bayonets  there  are  forty-nine  distinct  oper&tvovA,  W\ft  ^^«S. 
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foar  of  wliicU  are  given  as  Laving  an  important  bearing  in  tbe  economy 
of  construction,  and  as  differing  essentially  from  those  of  our  owui 
Governmeut  establishment. 

No.  1  in  the  accompanying  figure  (Fig.  99)  represents  a  round  bar  of 
iron  cut  to  a  suitable  length  for  the  socket.    Xo.  2  represents  a  square 
bar  of  steel  for  the  blade  and  shank.    No.  3  shows  the  neck  or  shank 
formed  by  impressing  a  groove  near  the  end  of  the  steel  bar.    No. 
shows  the  blade  welded  at  right  angles  to  the  socket. 

At  the  twenty-eighth  operation  the  blade  is  bent  parallel  to  tbe  axi 
of  the  socket.  The  blade  is  apparently  hammered  out  to  length  an 
shape  instead  of  being  rolled  as  in  this  country. 

The  several  operations  of  making  sword-blades  are  shown  by  speci 
mens  neatly  arranged  iu  the  order  of  manufacture.  The  specimens  an 
as  follows,  viz : 

No.  1.  A  bar  of  steel,  called  a  "sword  mold,"  is  given  as  it  come 
fVom  the  steel-maker.    Each  bar  contains  sufficient  steel  for  two  blades, 

No.  2.  The  mold  or  bar,  cut  to  test  quality  by  an  examination  of  tb 
fracture. 

No.  3.  Mold  drawn  out  and  shaped  ready  for  grooving. 

No.  4.  Mold  shaped  ready  for  welding  on  the  tang. 

No.  5.  Mold  drawn  out,  tang  welded  and  grooved.  

No.  G.  Blade  grooved  and  pointed.  From  20  to  35  beats  are  requjrei 
to  bring  the  blade  to  this  state. 

No.  7.  Forged  blade  hardened  in  water  of  40^  F.  (Hardening  ai  th 
maximum  density  of  water  is  occasionally  cmitloyed.) 

No.  8.  The  forged  blade  hardened  in  water  at  60°,  (usual  process.) 

No.  9.  The  forged  and  hardened  blade  tempered  in  air. 

No.  10.  Forged  and  hardened  blade  straightened  and  tempered  iu  oil 
560°  to  580°  F. 

No.  11.  Forged  and  hardened  blade  straightened  and  tempered  in 
wood  saw-dust,  (oak  or  beech.) 

No.  12.  The  blade  forged,  hardened,  tempered,  and  ground  to  shap 
ready  for  proving-machine. 

No.  13.  Ground  blade  tested  by  acid  for  "  grays  "  or  marks  od  steel 

No.  14.  Blade  proved  and  viewed  ready  for  polishing. 

No.  15.  Blade  glazed  ;  first  process  of  polishing. 

No.  IG.  Blade  polished  ready  for  mounting  and  embossing. 

No.  17.  Blade  embossed  and  etched. 

No.  18.  Blade   burnished   without  glazing.    This  process  leaves 
hardened  surface  on  the  steel. 


a 
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Lli:OE. 


The  city  of  Lii'ge,  in  Belgium,  is  situated  near  large  deposits  of 
and  coal,  and  is  the  seat  of  extensive  manufactories  of  hardware,  cannon  J 
and  small-arms.  The  manufacture  of  small-arms  at  this  place  date*! 
back  many  centuries — in  fact,  from  the  first  introduction  of  firearms  asl 
weapons  of  warfare.  To  secure  the  necessary  strength  in  all  flre-armsf 
made  within  its  limits,  the  government  of  Belgium  cstabli8he<l  atnnj 
early  date  "a proof-house"  for  all  barrels  of  small-arms  made  i: 
(except  those  intended  for  the  slave  trade,)  and  the  proof  was  coi  -1^4 
by  government  officers  who  were  guided  by  government  regulatl4 
which  have  been  strictly  enforced  down  to  the  present  time.  Eij 
barrel  which  successfully  passes  the  proof  and  inspection  is  BtanD( 
with  government  marks;  any  failure  to  comply  with  the  reqniretnl  _ 
of  the  government  in  the  proof  and  inspection  of  barrels  is  punished] 
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with  severe  penalties;  it  is  tbia  system  which  has  given  a  high  reputa- 
tion to  the  nrius  made  at  Li^^e,  an  d  carried  them  into  all  the  markets 
of  the  world. 

Dnriug  the  forty-two  years  previous  to  18C4  there  were  16,319,040 
barrels  proved  at  the  Li^ge  proof-honse,  representing  arms  the  value  of 
which  was  more  than  $100,000,000.  At  the  present  time  about  1,000,000 
smiillarms  are  produced  at  this  place  annually,  embracing  almost  every 
kind  and  caliber  known  to  the  world.  Though  some  of  these  arms  are 
sold  as  low  as  $1.65  each,  they  are  all  considered  safe  for  .the  purpose 
intended.  The  number  of  workmen  engaged  in  the  manufacture  of 
arms  in  the  city  is  about  40,000.  In  consequence  of  the  great  variety 
of  the  arms  made,  and  the  cheapness  of  labor,  but  little  of  the  work  is 
done  by  machinery  ;  most  of  it  is  done  by  hand  in  the  small  workshops 
at  the  homes  of  the  armorers,  who  live  in  various  parts  of  the  city  and 
its  suburbs.  The  materials  are  given  out  from  tbe  workshops  of  the 
principal  manufacturers  on  Mondays  and  the  finished  parts  are  re- 
turned on  Saturdays,  the  transi>ortation  being  done  by  the. wives  and 
daughters  of  the  workmen  in  small  carts  drawn  by  dogs.  The  fitting 
and  assembling  of  the  parts  is  done  under  the  immediate  superintend- 

nce  of  the  principal  manufacturers,  and  this  is  about  the  only  branch 

f  the  business  that  really  calls  for  a  knowledge  of  the  art  of  gun- 
making.  The  wages  earned  by  the  workmen  vary  from  81,  81.25, 
and  Sl.50  per  day  of  ten  hours.  A  visit  was  paid  to  the  government 
proof-house,  and  its  various  operations  kindly  shown  and  explained  by 
the  officer  in  charge,  (called  the  "  director")  and  his  assistants.  Among 
other  facilities  for  doing  work  were  noticed  small  railways  passing 
throngh  and  connecting  the  different  buildings.  The  barrels  when 
proved  arc  placed  in  grooves  cut  into  the  surface  of  an  iron  platform, 

nd  are  held  down  by  a  heavy  iron-bound  stick  of  timber  which  is 
cnred  by  screws.    All  the  barrels  in  a  lot  of  sixty   are  fired  simul- 

nneously  by  a  train  of  powder  connecting  the  vents.  The  barrels  of 
breech-loading  guns  are  also  fired  once  or  twice  with  the  breech  sys- 
tems attached ;  after  this  they  are  returned  to  the  makers  to  hare  the 
parts  refitted  and  stocked.    Eevolrers,  when  proved,  are  fired  by  means 

f  a  wire  passing  through  a  hole  in  a  strong  wooden  partition  and  at- 
che«l  to  the  trigger.  The  first  proof  of  barrels  is  before  they  are  fin- 
Ished.  The  proof-charges  of  course  vary  with  the  different  kinds  and 
calibers  of  guns  to  be  proved.  The  proof-charge  of  the  0".43  caliber 
militarj-  rifle  is  composed  of  a  leaden  bullet  about  2  inches  long  and 
weighing  679  grains,  and  170  grains  of  powder,  which  is  made  by  the 
French  mode  of  manufacture. 

From  the  proof-house  a  visit  was  made  to  the  small-arm  factory  of  Mr. 
Francotte,  which  is  one  of  the  largest  and  most  celebrated  in  Uege. 
Nearly  every  variety  of  pistols,  shot-guns,  and  military  arms  are  made 
at  this  establishment.  The  workmen  were  engaged  in  rifling  a  lot  of 
*mooth-bored  ninskets  which  were  said  to  have  been  captured  by  the 
Bermans  in  the  late  war  and  afterward  sold  to  Spain.  The  rifling  was 
Being  done  on  hand-machines,  the  great  variety  of  arms  made  at  this 
■Btablishment  precluding  the  use  of  automatic  machines.  The  average 
Amount  of  work  of  a  single  workman,  in  a  «lay  of  ten  hours,  is  eight 
barrels.  Steel  barrels  are  drilled  from  solid  bars  of  the  length  and 
|liape  of  the  barrel,  which  is  the  form  in  which  the  bars  are  supplied  by 
■he  steel-makers.  The  drilling-machine  resembles  a  lathe,  in  which  two 
■ftrrels  are  placed  side  by  side  horizontally;  when  the  drill  has  pene- 
fcated  some  3  inches  it  is  withdrawn  to  remove  the  chips,  which  woald 
otherwise  clog  and  retard  the  work.    The  steel  bars  for  barrels  <c>\  Ms«. 
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Cbassepot  rifle  weigh  in  the  rough  8.8  pounds,  aud  cost  about  80  cent! 
each. 

It  was  uoderstood  that  the  process  of  rolling  ont  barrels  from  shor 
thick  steel  tubes,  a  process  now  generally  adopted  in  this  country,  i^ 
followed  in  some  of  the  small-arm  factories  of  Liege.  The  finished  borio| 
of  barrels  is  done  in  the  ordinary  way,  viz,  with  a  square  cutter,  tb< 
cutting-edge  of  which  is  jjreased  against  the  surface  of  the  bore  by 
woollen  splint,  underlaid  with  one  or  more  thicknesses  of  paper. 

Attached,  to  Mr.  Fraucotte's  factory  is  a  museum  which  coi  \| 

very  numerous  and  complete  collection  of  specimen-arms,  and  e.^. 
breech-loading  arms  of  modern  invention.    Among  this  collection  v\ei< 
noticed  revolvers  for  metallic  cartridges  with  the  simultaneous  extractor^ 
which  Mr.  Fraucotte  stated  was  an  invention  known  in  Paris  as  fa 
back  as  1S58  or  1859. 

Attention  was  called  to  the  Comblain  rifle,  a  breech-loading  arm  re 
sembling  the  Sharp  rifle  of  this  country.  The  mountings,  receiver,  aud 
breech-block  of  this  arm  were  made  of  phosphorus-bronze ;  the  barrel 
made  of  steel.  Also  noticed  a  specimen  rifle  in  which  all  the  metal  part 
were  made  of  phosphorus- bronze.  The  militia  of  Belgium  are  arme4 
with  the  Comblain  rifle,  while  the  regular  troops  have  the  Albini-Briindj 
lin  gun,  which  has  a  bi-eech-block  operating  like  that  of  the  Spriugflelo 
rifle,  as  previously  described. 

BAVARIA. 

The  breech-loadiug  system  of  small-arms  adopted  in  1869  for  the  Ba- 
varian army  is  the  invention  of  J.  L.  AVerder,  of  Nuremburg,  and  i^' 
known  as  the  Werder  system.    It  belongs  to  the  class  of  falling  breech 
blocks  of  which  the  Peabody  may  be  considered  the  exponent  in  thijj 
couutr}'.    It  difl'ers,  however,  from  this  and  most  other  guns  of  this  clas 
as  the  breech-block  is  opened  and  closed  by  the  hammer,  instead  of  tl 
lever-guard,  giving,  as  claimed,  greater  safety  aud  ease  of  mauipulutios 
especially  when  the  soldier  loads  lying  on  the  ground. 

The  breech  aud  lock  mechanism  of  the  Werder  gun  are  cotUained  it 
a  box,  the  sides  of  which  are  two  plates  which  furuisb  the  beariu^s  aud 
pivots  of  the  several  parts.    Thi.s  box,  with  its  contents  of  parts,  is  inm 
serted  in  the  vertical  cut  of  the  receiver,  the  front  end  of  which  is  sere  we  J 
to  the  barrel  and  the  rear  end  is  screwed  to  the  stock  by  the  tang  »<)■■■ 
{k  a,)  Figs.  100,  lOQb,  100 o,  and  100  d.    The  guard-plate  a  b  close^^| 
bottom  of  the  receiver,  but  has  the  necessary  openings  for  the  two  tri  J 
gers.    The  pivot-pins  are  riveted  to  the  right  side-plate,  t  b.    The  tefl 
plate  has  holes  for  these  pivots,  and  also  a  projecting  flange,  a  g,  which 
forms  a  cover  for  the  rear  portion  of  the  receiver-cut. 

The  breech-block  is  shown  in  V,  and  is  pivoted  at  Y  W,  which  repr  J 
seats  one  of  its  trunnions.  Its  forward  part  is  bored  oat  for  the  tirina 
pin  2  «  and  the  spiral  retractingspring  « j7.  The  flring-pin  is  held  !■ 
place  by  the  pin  /,  which  works  in  a  horizontal  slot  to  give  the  necen 
sary  play.  The  extractor  e  has  two  arms ;  the  long  arm  is  forked,  aud 
each  fork  has  a  claw  to  seize  hold  of  the  rim  of  the  cartridge-bead.  Th^ 
forward  part  of  the  breech-block  is  cut  away  on  the  under  side  for  thM 
purpose  of  striking  when  it  falls  against  the  short  arm  of  the  extractoia 
thereby  forcing  the  long  arm,  with  the  cartridge-shell,  to  the  rear.  ThJ 
sear-spring  d  f  serves  the  double  purpose  of  a  sear-spring  !*flH 

for  returning  the  extractor  and  breech-block  to  their  proi>ei  -^^^| 

inserting  the  cartridge.     It  is  supported  by  a  bolster,  v  «,  about  ttnfl 
thirds  of  its  length  from  the  extractor.  I 

The  hammer  is  shown  in  A,  and  occupies  a  central  position  betweeH 
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the  side-plates.  It  is  composed  of  tbe  following-named  parts,  viz:  The 
comb  or  thuiubpiece  whicli  projects  from  the  right  side  of  ibe  breech 
system,  the  horizontal  branch  which  passes  under  the  curved  cover  *  <;, 
the  part  of  the  body  which  strikes  against  the  head  of  the  firiug-|tiu  k, 
and  the  full  aud  half  cock  notches  fur  the  nose  of  the  sear.  The  main- 
spring which  gives  the  blow  to  the  hammer  is  of  horseshoe  form,  and 
is  shown  at  sf;  the  end  of  one  branch  rests  in  a  notch  in  the  bolster  h  «. 
The  lockiug-brace  is  pivoted  at  d  a,  and  is  composed  of  three  arms,  viz, 
s,  the  brace  proper,  which  supjiorts  the  breech-block  through  the  pro- 
jection !>/,  d  t,  the  lingerpiece,  and  s  A-,  the  rear  locking-arm,  which  is 
forced  upward  by  the  i)rojection  ic  on  the  hammer  to  insure  locking  at 
the  moment  of  full  cock.  The  locking-brace  is  cut  away  to  receive  the 
sear  and  trigger,  and  both  pieces  work  on  the  same  pivot,  d  a.  The 
locking-brace  and  trigger  are  shown  separately  in  Fig.  100  e.  Attached 
to  the  hammer  are  two  arms,  h  r,  one  on  each  side,  and  between  these 
points  is  a  friction-roller,  r.  The  object  of  this  arm  is  to  press  the 
breech-block  up  to  the  position  of  covering  the  chamber  when  the  piece 
is  cocked,  and  that  of  the  roller  is  to  diminish  the  friction  in  passing 
over  the  curved  portion  of  the  block  ;  it  also  assists  in  retracting 
the  firing-pin,  which  it  does  by  pressing  against  tbe  projection  on 
the  under  side  of  the  head  of  the  piu  at  n.  The  V-shaped  spring  to/ 
acts  upon  the  under  side  of  the  part  of  the  breech-block  in  rear  of  its 
trunnions  VW  to  depress  the  forward  portion  aud  uncover  the  chamber 
for  loading,  when  pressure  is  brought  to  bear  on  the  trigger  d  r.  It 
also  causes  the  forwiird  portion  of  the  breech-block  to  strike  with  force 
enough  against  the  short  arm  of  the  ejector  e  to  throw  the  shell  clear 
of  the  gun.  The  upper  surface  of  the  breech-block  has  a  groove,  I  m,  to 
facilitate  the  insertion  of  the  cartridge  into  the  chaml^r.  The  projexs- 
tion  a  s  forms  a  rest  fur  the  hammer  when  let  down  to  its  lowest  point. 
The  body  of  the  tiriug-piu  is  cut  away  on  its  sides,  so  that  its  cross  sec- 
tion is  a  besagou,  thus  diminishing  the  bearing-surface  against  the 
block,  and  rendering  the  piu. less  liable  to  be  obstructed  by  dirt  or  rust. 
To  open  the  breech-block  for  loading,  press  on  the  finger-piece  d  r;  by 
so  doing  tbe  support  of  the  block  is  removed  aud  it  falls  under  the  press- 
ure of  the  spring  xc J\  aud  in  falling  strikes  the  ejector,  as  before 
stated,  and  throws  out  tbe  empty  shell.  To  close  the  breech,  push  back 
the  hammer  to  full  cock,  when  the  block  is  pressed  upward  by  the  arm 
h  r.  The  projection  ic,  acting  on  tbe  curved  arm  «  /.■,  forces  tbe  point 
of  the  brace  s  under  the  projection  vf,  aud  insures  the  locking  of  the 
breech-block  when  the  piece  is  fired.     It  will  thus  be  seen  that  but  one 

otiou  is  required  to  open  and  one  to  close  the  breech  and  cock  tbe 
iece  ready  for  firing.  If  tbe  arm  is  not  to  be  fired  at  once,  the  hammer 
bould  be  lowered  to  tbe  half-cock  notch  to  prevent  accidental  discbarge. 

Tbe  mechanism  iu  its  various  stages  of  operation  is  shown  as  follows, 
viz:  Fig.  100,  loaded  and  cocked  ready  for  firing;  Fig.  100  o,  breech- 
block at  its  lowest  position  fur  ejecting  the  cartridge-shell ;  Fig.  100  6, 
breechblock  locked  and  hammer  at  its  lowest  point ;  Fig.  100  d,  breech- 
block unlocked  and  hammer  at  the  safety-notch.  Tbe  complete  rifle 
and  its  sword-bi\yonet  unattached  are  shown  in  Fig.  100  /  and  Fig. 
100^;  the  cavalry  carbine  is  shown  in  Fig.  100  k;  tbe  cavalry  pistol  in 
Fig.  100 p.  Both  carbine  aud  pistol  have  the  Werder  breech-loading 
ayslem.  They  are  accompanied  bj"  wiping-rods;  the  carbine-rod  is 
Jointed  to  fold  up  after  the  manner  of  the  haudle  of  a  parasol ;  and  the 
pistol-rod  is  a  single  piece.  The  rifle-grooves  are  four  in  number,  (see 
Fig.  loo  a;)  their  depth  is  0".0075,  and  twi.st  is  one  turn  in  22  inches. 
S'be  diameter  of  tbe  bore  is  0".435;  tbe  length  of  the  baccel.,  \u<Am>,^v\% 
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chamber,  hut  exclusive  of  breecb  frame,  is  35".0 ;  the  weight  of  thi 
without  bayonet  9.75  pounds.  The  cartridge  belongs  to  the  reprime«l 
class  known  as  "  Berdau's."  The  coustruction  of  the  head,  n  ith  its  pocket, , 
primer,  and  re-enforcing  cup  combined,  is  shown  iu  Fig.  100  i;  separateJj"] 
the  re-euforcing-cup  is  shown  in  Fig.  100  k,  and  the  j>rimer  at  Fig.  100 ).  [ 
The  cartridge  complete  is  shown  in  Fig.  100  h.  The  powder-charge j 
weighs  GG  grains,  and  is  of  the  kind  known  as  musket-powder.  The  I 
bullet  weighs  3i0  grains,  and  has  three  cannelures  for  Inbricaat,  aatl  »\ 
deep  narrow  cavity  in  the  center  of  the  base. 

The  cartridge  for  the  cnrljine  and  pistol  are  similar  in  all  re.spect«  tt>^ 
that  for  the  rifle  except  the  charge  of  powder,  which  is  reduced  to  cor- 
respond to  the  weights  of  the  carbine  and  pistol.    The  bullet  \»  the  sainn  J 
for  the  three  arms. 

AUSTRIA. 

The  new  system  of  breecli  loading  small-arms,  adopted  into  the  Aus 
trian  service  in  place  of  the  alteration  of  Wabzl,  is  the  invention  of 
Joseph  Werndl,  a  gun  manufacturer  of  Styria,  and  is  applied  to  muskets, 
carbines,  and  i)istols.  The  breech-block  in  this  system  vibrates  around 
an  axis  parallel  to  and  below  the  axis  of  the  bore  prolonged  to  the  rear 
of  the  chamber.  The  principal  parts  are  shown  in  section  in  Pig.  101: 
c  is  the  receiver  screwed  to  the  barrel;  the  chamber  and  a  portion  of 
the  rifling  are  shown  at  p  /;  V  is  the  breechblock,  which  vibrates 
around  the  spindle  t;  z  s  is  the  firing-pin;  H  is  the  hammer;  I  s  the 
tiring-pin  screw;  d  a  the  cartridge  shell  extractor;  n  is  the  extractor- 
groove  ;  «  ^  is  the  striking-plate;  « t  is  the  spindle-bed  with  its  fasteuing- 
screw  audits  wedge-shaped  head ;  r/is  the  spindle-spring,  which  presses 
on  K,  the  wedge-shaped  head  of  the  spindle.  The  receiver  is  screwed 
to  the  stock  by  the  forward  guard-screw  a  s  and  two  rear  guard-screws, 
which  screw  into  the  tang  of  the  receiver  or  bed  for  the  spindle. 

Fig.  101  a  shows  the  foregoing  |)arta  in  position,  as  seen  from  above 
and  rear  of  the  gun,  with  the  addition  of  the  thumb-piece  d  and  the 
screw  p  s. 

Fig.  101  6  shows  the  breech-block  removed,  with  the  extractor  a  tc  ta 
position,  and  the  hole  I  v  for  the  point  of  the  spindle  K. 

The  extractor  is  shown  iu  full  iu  Fig.  101  o.  Its  shaft  d  a  is  imboddeil 
in  the  front  surface  of  the  well  of  the  receiver  below  the  chamber.  The 
point  d  k  is  notched  to  lit  under  the  flange  of  the  cartridge-head,  while 
the  point  of  the  other  arm  projects  into  the  groove  n  of  the  breech-block 
V.  When  this  point  comes  against  the  end  of  the  groove  in  taming  the 
breech-block,  the  point  k  r  is  pressed  backward  and  the  cartridge-shell 
is  thrown  out.  Of  course  the  groove  is  arranged  so  that  the  extractor 
does  not  commence  to  move  until  the  breech-block  uncovers  the  car- 
tridge-head. 

The  breech-block  V  is  shown  with  its  spindle  in  Fig.  101  e;  the  strik- 
ing-plate in  Fig.  101  d.  The  rear  end  of  the  breech-block  has  the  form 
of  a  screw  surface,  the  height  or  pitch  of  which  is  5  millimeters,  or  about 
0.2  inch.  The  front  surface  of  the  striking-plate  corresponds  to  the 
screw  at  the  rear  end  of  the  breech-block.  The  reason  for  this  pecnliar 
form  is  that  the  breech-block  shall  be  pressed  tirmly  against  the  cartridge 
head  when  closed,  and  shall  be  free  to  move  the  moment  it  begios  to 
open.  The  striking-plat«  is  slipped  into  its  groove  in  the  receiver  aad 
held  in  place  by  the  small  screw  p  s.  j 

The  slot  rt,  in  Fig.  101  d,  permits  the  striking-plate  to  pass  over  the  H 
breech-block  spindle,  while  that  marked  a'  is  for  the  paas.-^^  of  the  " 
hammerhead  to  the  firing-pin.    The  rear  of  the  striking-plate  haa  a 
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projection  over  tbe  spiTulle,  partly  for  thfi  purpose  of  giving  a  better 
bearing  on  tbe  spindle  and  partly  for  tbe  reason  that  the  lag  k  forma  a 
atop  for  the  breech-block  when  closed.  The  portion  r  has  a  screw  sar- 
face  corresponding  to  the  end  of  the  breech-block,  and  to  the  wedge- 
bhaped  head  of  the  spindle  which  is  in  contact  with  it. 

The  knob  k  serves  as  a  button  to  secure  the  leather  safety-cap  which 
protects  the  flring-pin  from  being  accidentally  struck  by  the  hammer. 

The  spindle  K  is  the  axis,  around  which  the  breech-block  vibrates. 
The  he^jd  of  this  spindle  is  wedge-shaped  in  cross-section,  and  lies  with 
one  of  its  flat  surfaces  on  the  spring  Vf  when  the  block  is  open  or 
closed.  The  portion  next  to  the  head  is  cylindrical.  Next  to  this  it  is 
square,  that  it  may  turn  with  the  breechblock,  and  in  front  of  tbe  square 
portion  it  is  cylindro-conical,  as  shown  in  Fig.  lOl. 

The  flring-pin  is  shown  in  the  same  figure  and  in  Fig.  iOl  k.  It  is  pressed 
back  by  a  spiral  spring  near  its  point,  and  kept  in  place  by  the  screw 
I  s,  which  passes  through  a  notch  in  the  pin.  The  head  of  the  pin  has 
a  slot  for  adjusting  its  position  with  a  screwdriver.  The  lock  is  of  the 
ordinary  back-action  pattern,  and  the  hammer  is  raised  to  the  half  or 
full  cock  whenever  the  breech-block  is  opened,  which  is  done  by  turning 
the  thumb-piece  d  to  the  right,  and  closed  by  turning  it  back  again  to 
tbe  left.  The  screw  surfaces  on  the  block,  striking-plate,  and  spindle- 
Lead,  act  to  force  the  block  against  the  end  of  the  barrel  when  closed,  and 
at  the  same  time  jircss  the  extractor  into  its  recess  in  the  forward  part 
of  the  receiver.  When  the  breech-block  is  thrown  open  the  groove  m 
in  it  is  brought  opposite  to  the  opening  of  the  barrel  for  the  insertioH  of 
the  cartridge  in  the  chamber. 

The  action  of  the  spring  Vf  on  the  wedge-shaped  spindle-head  is  very 
important,  inasmuch  as  it  keeps  the  breech-block  iu  place  when  open  and 
closed,  and  accelerates  the  ejection  of  the  cartridge-shell.  In  the  new 
model  gun  lately  adopted  and  shown  to  the  board  in  the  artillery  mu- 
seum iu  Vienna  this  exterior  flat  spring  was  replaced  by  a  spiral  spring 
entirely  inclosed  and  covered  up  in  the  receiver. 

The  barrel  of  tbe  musket  is  made  of  cast  steel.  Its  length  is  33.14 
inches,  including  the  chamber,  which  is  2.07  inches.  Its  weight  is  3.83 
pounds.  The  rifle-grooves  are  six  in  number,  and  their  depth  is  0.007 
inch.  The  lands  are  0.07  inch  wide,  and  the  grooves  0.15  inch.  The 
twist  is  one  turn  in  28.5  inches.  The  total  length  of  this  arm,  (Fig.  101 5,) 
including  its  saber-bayonet,  (Fig.  101  h,)  is  about  73.0  inches,  while  its 
weight,  including  the  bayonet,  is  about  11.5  pounds.  Without  the  bay- 
onet the  length  is  50.5  inches,  and  the  weight  9.85  pounds. 

The  barrel,  bands,  and  sight  are  browned.  The  remaining  parts  are 
of  a  case-hardened  gray  color.  The  sight  is  of  the  Enfield  pattern,  and 
is  graduated  up  td  1,000  meters. 

The  cartridge  adopted  for  the  Wemdl  arms  is  a  solid-headed  shell, 
drawn  oat  from  sheet  brass,  conii)osed  of  93  parts  of  copper  and  7  of 
zinc.  Its  form  is  shown  in  Fig.  102.  It  has  an  outside  center-flre  primer, 
which  is  so  arranged  that  there  is  no  escape  of  gas  from  the  charge.  The 
charge  is  C3.0  grains  of  musket-powder.  The  bullet  is  made  of  soft  lead, 
1.18  inches  long,  and  weighs  313.0  grains.  It  has  a  small  expansion  cav- 
ity in  its  base,  two  cannelures,  and  a  rabbet  for  the  bullet  to  fit  into  the 
mouth  of  the  cartridge-sbell.  The  bullet  is  lubricated  by  dipping  the 
point  as  far  as  the  shell  into  a  melted  composition  of  7  parts  of  tallow 
and  1  of  bees-wax.  Attempts  have  been  made  in  Austria  to  use  com- 
pressed powder  for  arms  of  small  caliber,  and  it  is  understood  that  this 
form  of  powder  is  still  emi)loyed  in  the  cartridges  for  the  2,000  liemington 
trial  guns  iu  the  hands  of  the  Austrian  troops.    The  ditft<ivx\V\fc%  TaeXt-^SlO^ 
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in  Austria  in  making  compressed-powder  cartridges  on  a  large  scale  jotI 
to  regulate  the  compression  to  suit  tbe  varying  densities  of  aerrice-l 
powder,  the  mechanical  difficulties  to  be.  overcome,  and  the  danger  from] 
accidents.  Therefore  the  results  obtained  in  firing  siich  cartridges  are| 
inferior  to  those  of  grain-powder  in  the  loose  state. 

A  breechloadingcarbine  and  breech-loading  pistol,  both  ontheWemdl 
breecb-loading  plan,  oxinstitute  portions  of  tbe  small-arm  system  of  Aus- 
tria. The  cartridges  for  these  arms  are  similar  to  those  of  the  rifle,  ex- 
cept the  charge  of  powder,  which  is  reduced  to  correspond  to  the  reduced] 
weight  of  the  arms,  which  are  shown  in  Fig.  102  a  and  Fig.  102  b. 

The  Austrian  array  revolver  is  shown  in  Fig.  102  /,  (one-tenth  size.)! 
It  may  be  briefly  described  as  follows,  viz:  Total  weight,  2.9  pounds;! 
total  length,  12.0  inches;  length  of  barrel,  7.2  inch;  length   of  cyIin-1 
der,  l.J)  inches ;  diameter  of  bore,  or  caliber,  0.433  inch  ;  number  of 
grooves,  0;  width  of  grooves  double  that  of  the  lands;  twist,  one  turn 
in  IG  inches. 

The  cartridge-shell  and  bullet  are  the  same  as  those  employed  for  tbe 
Werndl  rifle  and  carbine,  the  powder-charge  is  20  grains  less  than  that] 
for  the  carbine,  and  the  vacant  space  between  the  powder  and  bullet  isj 
tilled  with  a  wad. 

The  initial  velocity  is  524  feet 

With  the  exception  of  the  locks,  which  are  made  at  the  imperial  »n^] 
nal  in  Vienna,  the  Werudl  rifles  for  the  Austrian  government  are  niitdt 
by  Mr.  Werndl  at  his  private  armory  in  Styria.  Mr.  Russell,  in  a  letterl 
to  the  ^ew  York  Times,  of  August  15,  1873,  written  on  a  visit  to  MrJ 
Werndl,  states  that  2,000  workmen  are  employed  at  this  armorj',  audi 
that  2,000  arms  are  turned  out  per  week.  Tbe  work  is  done  priucipallyj 
by  the  piece,  and  skilled  workmen  make  about  810  per  week. 

The  capacity  of  the  establishment  is  such  that  the  number  of  riflea 
made  weekly  can  be  increased  to  5,000.  Mr.  Werndl  has,  beside  liia 
Austrian  contracts,  a  contract  with  Pru8.sia  for  100,000  Mauser  rifles 
His  tools  and  machinery  are  of  the  American  pattern,  made  by  tb« 
Colt  Patent  Fire-Arms  Co.,  of  Hartford,  Conn.,  and  by  English  machine-] 
makers.  Much  of  tlie  work  in  finishing  the  rifles  made  at  this  aruiorj 
is  done  with  the  file,  and  the  parts  are  not  interchangeable. 

In  the  artillery  museum  in  Vienna  was  observed  a  spade  for  intrench 
ing  purposes.     It  was  about  the  size  of  the  small  spado  used  for  a  simi'^ 
lar  purpose  in  the  Army  of  the  Potomac;  the  handle,  however,  has  i 
joint  by  which  it  can  be  folded  up  and  secured  with  a  strap.    (See  Fij 
103.)    It  was  stated  that  one  of  these  spades  is  carried  on  the  person  of 
every  third  soldier. 

Since  tbe  return  of  tbe  board  to  this  country,  information  has  l>eenj 
received  that  a  magazine  arm  has  been  intrmluced  into  the  Austrian  serrJ 
ice  called  the  "Turwurth  repeating-carbine."  Like  the  Swiss  Vetterlial 
rifle,  its  chief  peculiarity  is  the  attachment  of  a  cartridge  magazine  to  al 
sliding  breech  bolt  system  similar  to  that  of  the  French  Obasscpot  riflaJ 
The  only  details  of  construction  that  have  come  to  hand  of  this  araa 
are  contained  in  the  two  accouii)anying  cuts,  which  represent  a  8e(^^| 
through  the  axis  of  the  breech  system  (Fig.  104)  and  a  full  length  ^^H 
rior  view  of  the  arm,  (Fig.  104  a.)  The  arm  can  be  tired  eight  times  withl 
out  reloading,  viz,  one  cartridge  in  tbe  chamber,  one  in  the  carrifrJ 
block,  and  six  in  the  magazine.    The  operation  of  opening  ami  ,'] 

the  breech  transfers  one  cartridge  from  tbe  carrior-block  to  t)>^-  ,.w4j| 
of  the  barrel  and  one  cartridge  from  tbe  magazine  to  the  <  '^H 

Tbe  eight  cartridges  can  be  inserted  in  the  magazine  iu  12  >.  ..iiu.i^flH 
can  be  discharged  in  10  seconds.    The  arm  without  the  bayonet  weigba 
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8.1  ])()UU(l8,  and  its  leugth  ia  40.5  iuobes;  with  bayouet  it  weighs  8.95 
pouuds,  and  its  length  is  GO  inches. 


SWITZERLAND. 


The  Vetterlin  repeatingrille  of  the  Swiss  service  is  a  Swiss  invention, 
the  peculiarity  of  which  is  the  nuion  of  a  cartridge  magazine  with  a 
slidiug-bolt  breech  system.  The  complete  arm,  one-tenth  of  the  natural 
size,  18  shown  in  Figs.  105  and  105a,  Figs.  lO.'jft  and  105c  show  the  ar- 
rangement of  tlie  working  parts  on  a  scale  of  one-half  of  the  true  size. 
Fig.  105i!»  shows  the  system  with  the  breech  closed  as  seen  from  the 
right  side.  Fig.  lOao  shows  the  system  with  the  breech-bolt  withdrawn, 
as  seen  from  the  left  side. 

The  letter  H  represents  the  receiver  or  frame  to  which  the  several 
parts  are  attached.  The  rear  of  the  receiver  terminates  in  two  tangs, 
top  and  bottom,  between  which  the  point  of  the  butt-stock  II  S  is  in- 
serted and  held  by  a  screw  passing  from  the  lower  to  the  upper  tang. 
The  barrel  is  screwed  into  the  forward  part  of  the  receiver  ia  the  usual 
way.  The  magazine  M  is  a  long  tube  attached  to  the  under  side  of  the 
barrel,  and  is  capable  of  holding  11  cartridges  end  to  end.  The  line  of 
cartridges  is  pressed  toward  the  opening  of  the  receiver  by  a  light  spiral 
spring  which  terminates  in  a  cap,  h  t.  This  spring  is  known  as  the 
magazine  feeding  spring.  The  cartridges  are  transferred  from  the  mag- 
azine to  the  chamber  of  the  barrel  by  the  combined  action  of  the  car- 
rier-block Z  and  the  breech-bolt  whicii  operates  it  through  the  agency 
of  the  bent  lever  pivoteJ  on  the  part  z  h.  As  the  breech-bolt  is  with- 
drawn the  carrier-block  rises  iu  its  vertical  cot  in  the  receiver  fl,  with 
the  cartridge  in  it,  Fig.  lOSc;  when  the  breech-bolt  is  pressed  forward 
the  cartridge  is  puslied  into  the  chamber  and  the  carrier-block  falls  back 
to  its  tlrst  position  re.idy  to  receive  another  cartridge  from  the  maga- 
zine, Fig.  105  ft.  The  body  of  the  breech-bolt  is  a  steel  tube,  C,  Fig.  105  d. 
Into  the  central  hole  of  this  tube  is  inserted  the  firing-pin  «  b,  Fig,  105  e. 
The  point  of  the  flriug-pin  rests  iu  the  crotch  of  the  firing-pin  fork  <  g, 
Fig.  105/,  which  is  inserted  into  the  horizontal  slot  d  »  t  oi  the  body  of 
the  breech-bolt.  The  prongs  of  this  fork  lie  in  two  grooves  on  opposite 
sides  of  the  solid  head  of  the  breech-bolt  ck  c  k.  The  object  of  the 
two  prongs  is  to  strike  in  two  places  tlie  fulminate  of  the  cartridge, 
whicli  lies  in  the  rim  of  the  head.  The  firing-pin  is  impelled  by  a  spiral 
mainspring,  «///,  Fig.  105c,  which  presses  against  the  grooves  Ic  b  k  b 
of  the  wings ^X  Fig.  105e.  Those  parts  are  covered  by  the  lock-c.-iso 
\'  g,  which  is  secured  iu  place  by  the  flange  of  the  lock-nut  V«,  by  being 
screwed  to  the  end  of  the  breech-bolt.  The  point  of  the  flring-pin  «  b, 
when  it  projects  from  the  lock-nut,  shows  that  the  firing-pin  is  at  full 
cock.  The  letters  »  r  and  r  r  show  the  full  and  half  cock  notches  at- 
tached to  the  lower  wing  of  the  flring-pin.  The  sear  is  shown  at «  t, 
and  its  nose  at «  {.  The  sear-spring  ami  its  screw  are  shown  at  «  </,  and 
the  trigger  is  shown  at  d  r.  A  short  sleeve,  N  N,  Figs.  105  b  and  105  c, 
envelopes  the  body  of  the  breech-bolt.  To  this  sleeve  are  attached  the 
handle  of  the  breech-bolt  h  g,  and  the  two  locking- wings ////<;.  The 
former  is  used  to  work  the  breech-bolt,  while  the  latter  are  employed  to 
lock  it  into  corresponding  grooves  in  the  receiver,  ready  for  tiring.  The 
forward  end  of  the  sleeve  N  abuts  against  the  collar  K  a,  which  is  solidly 
unite^l  to  the  body  of  the  breech-bolt.  The  abutting  shoulder  of  this 
collar  is  of  slight  helical  form  to  secure  the  tight  fit  of  the  locking- 
wings  against  the  shoulders  of  their  corresponding  grooves  iu  the  re- 
ceiver. 
The  upper  sarfaeu  of  the  body  of  the  bteec\i-\>o\t  \xa».  vw^t^^"'*'^"'^"^** 
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which  fits  the  cartridge-sbell  retractor  e,  shown  in  Fig.  105  g.  The 
projecting  part  of  the  extractor  fits  into  the  groove  I  n  of  the  receiver 
at  the  same  time  the  cross  key  q  s  serves  as  a  stop  to  keep  the  breeoh 
bolt  from  being  withdrawn  from  the  receiver.  The  other  end  s p  /of 
the  extractor  acts  as  a  stop  for  the  rotary  motion  of  the  sleeve  N.  The 
extractor  is  held  iu  place  by  the  hook  c  h  wliich  passes  under  the  cross 
pin  e  8.  In  the  groove  Z  N  on  the  under  side  of  the  breech-bolt  works 
the  point  of  the  small  arm  v  a  of  the  crooked  feed-lever.  The  long  arm 
z  h  of  this  feed-lever  works  iu  a  horizontal  groove  iu  the  carrier-block 
Z,  Fig.  105  h,  and  raises  it  and  depresses  it  when  the  foward  or  rear 
eud  of  groove  z  n  strikes  agaiust  v  a.  The  feed-lever  spring  is  shown 
at  *  /,  and  the  fulcrum  to  which  the  feed-lever  is  attached  is  at  s  ». 

The  cut  in  the  end  of  the  barrel  for  the  hook  end  of  the  extractor  to 
work  in  is  shown  at  e  I.  The  projection  m  s  serves  as  a  stop  to  prevent 
the  feed-spring  cup  from  passing  beyond  the  magazine-tube.  The  uov 
able  piece  d  sckl  attached  to  the  left  side  of  the  receiver  by  means  of) 
a  screw  is  emi)loyed  to  cut  off  the  cartridges  in  the  magazine  from  tbe 
carrier-block  when  the  piece  is  to  be  used  as  a  single  breechloader,  in 
which  event  the  cartridge  is  inserted  into  the  carrier-block  from  an  ob- 
long hole  on  the  right  side  of  the  receiver.  This  hole  is  covered  when 
not  in  use  by  the  swinging  piece  d  k,  Fig.  105,  which  is  held  in  jdace 
by  the  piece  kf.  The  empty  shell,  after  tiring, is  drawn  back  by  the  ex- 
tractor attached  to  the  breech-bolt,  and  thrown  out  clear  of  the  receiver 
by  the  upward  motion  of  the  carrier- block,  the  upper  portion  of  which 
is  made  of  suitable  shape  for  the  purijose.  The  sliding  piece  #  d  is 
called  the  dust-cover,  and  serves  to  keep  thist  out  of  the  working 
parts  of  the  gun  when  not  used. 

Figs.  105  and  105  a  show  the  complete  gun  and  bayonet  which  is 
quadrangular.  The  cartridge-case  is  drawn  out  of  sheet-copper,  and  the 
priming  of  fulminate  is  carried  in  the  rim  of  the  head.    (See  Fig.  105  k.) 

The  following  are  the  principal  dimensions  and  weights  of  the  Vot- 
terlin  rifle : 

Caliber 0. 41  iuch. 

Number  of  grooves 4  J 

DejJth  of  grooves 0.  OOSfiinch.  ^M 

Width  of  grooves 0.  0177  iuch.  ^H 

Twist  of  grooves 20  inches.  ^M 

Length  of  barrel 33.  l-l  inches.  ^H 

Length  of  arm  without  bayonet ..  51. 18  inches.  ^H 

Length  of  arm  with  bayonet 70. 08  inches.  ^H 

Weight  of  arm  without  bayonet 10. 14  pounds.  -^M 

Weight  of  arm  with  bayonet 1 1.  02  pounds.  ^^ 

Weight  of  powder  charge CO  grains,  {No.  4,  Swiss.) 

Weight  of  bullet  .   315  grains.  > 

Weight  of  cartridge  complete 470  grains. 

Weight  of 'rifle  with  magazine  filled 12. 12  pounds.  ^^ 

Initial  velocity 1,341  feet.  ^M 

The  angle  of  sight,  iu  minutes,  for  ditferent  ranges  from  100  to  1,<MT 
meters  is  given  below,  viz: 

100,      200.      3(10,      400.      500,      600,      700,        HOO,        900,         1,000.    ir, 
12.16,  25.  HC,  41.15,  5i?.  IC,  77.13,  9416,  lal.  46,   147.20,  175.60,  206.tK),  n.i 

The  deviations  for  the  ''  best  half  of  the  shots"  for  different  distances 
are  as  follows,  viz : 

iOO,  300,   400,    500,    600,    7(X>,    800,    meters. 
C.3,  H.C,  !•.>.«,  1(1.  9,  23. -A  31.1,  41.7,  iuclies. 

E.vperiiueiits  were  made  in  Bavaria  iu  the  spring  of  1S72  by  a  miliary 
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commission  to  compare  the  rapidity  of  fire  of  the  Swiss  Vetterlin  repeat- 
ing-rifle  and  the  Bavarian  Warder  rifle,  which  is  a  single  breech-loader. 
It  required  30  seconds  to  load  the  Vetterlin  rifle,  putting  11  cartridges 
in  the  magazine  and  1  in  the  chamber,  and  16  seconds  to  discharge  the 
12  shots.  As  a  single  breech-loader,  the  same  arm  was  discharged  12 
shots  per  minute.  In  the  hands  of  experienced  soldiers  the  rapiility 
of  the  Vetterlin  and  Werder  rifles,  bobb  as  single  breech-loaders,  was  as 
16  to  IS  shots  per  minute. 

I  PRUSSIA. 

The  Mauser  is  a  modification  of  the  Chassepot  system  by  which  it  is 
adapted  to  the  nse  of  the  metallic  gas-check  cartridge.  The  precise 
form  in  which  it  has  been  adopted  by  the  Prussian  government  as  a 
substitute  for  the  needle-gun  has  not  yet  been  made  public,  but  it  is 
understood  that  it  does  not  difl'er  except  in  some  minor  details  &om  that 
shown  in  the  accompanying  diagrams. 

Fig.  106  II  represents  the  housing  or  receiver  attached  to  the  barrel 
by  the  usual  form  of  screw  at  its  forward  end,  and  to  the  stock  at  its 
rear  end  by  a  tang-screw  which  penetrates  through  the  stock  to  the  trig- 
ger-guard. The  general  form  of  the  receiver  is  a  tube  cat  away  at 
different  points  for  the  reception  of  the  parts  that  work  in  and  are  at- 
tached to  it.  The  breech  is  closed  by  a  bolt  called  the  breech-bolt, 
which  contains  the  firing-pin  and  other  parts  necessary  to  the  operation 
of  locking  and  cocking.  The  principal  j)art  of  the  breech-bolt  is  the 
tube  K,  shown  in  detail  in  Fig.  106  c.  Tlie  rib  ic  on  the  exterior  of  this 
Ltabe,  known  as  the  locking-tube,  is  for  the  purpose  of  locking  into  the 
iBpace  cut  away  in  the  receiver  between/  and  /,  to  enable  the  breech- 
bolt  to  sustain  the  force  of  the  discharge.  The  ends  bfbf  of  this  rib 
being  made  oblique  to  the  axis  of  the  bore,  or  rather  of  spiral  form,  and 
the  ends  of  the  cut  //  being  made  to  correspond,  the  breech-bolt  is 
screwed  forward  against  the  cartridge  when  it  is  locked  in  loading.  By 
this  arrangement  the  cartridge  is  not  only  forced  into  its  place  in  the 
chamber,  should  there  be  undue  resistance,  but  accidental  explosions 
which  might  ari.se  from  striking  the  head  of  the  cartridge  directly  when 
the  bolt  is  shoved  forward,  are  avoided.  The  thumb-piece  h  g  is  attached 
to  this  rib  for  the  purpose  of  working  the  breech-bolt.  The  breech-bolt 
is  terminated  in  a  separate  piece,  k  n  r,  which  is  shown  in  detail  in  Fig. 
106  d  and  the  two  cro.sssections  above  it.  By  way  of  designation,  this 
piece  is  called  the  bolt-head.  The  forward  portion  has  a  small  round 
hole  for  the  point  of  the  tiring-pin ;  the  tenon,  which  enters  the  locking- 
tube,  has  an  oval  hole,  that  being  the  .shape  of  the  cross-section  of  the 
firing  pin  which  pas.ses  through  it.  The  extractor-hook  e  is  attached 
to  the  side  of  the  bolt-head  by  means  of  a  dovetail-tenon  and  works  in 
a  corresi>ondiug  groove  cut  in  the  left  side  of  the  well  of  the  receiver. 
The  stud  h  fits  into  the  notch  z  k  of  the  rib,  and  is  the  means  of  uniting 
these  two  parts  longitudinally,  at  the  same  time  their  motions  around 
their  common  axis  are  independent  of  each  other. 

Tke  cockingpiece  ap  «  is  shown  in  detad  in  Fig.  106  e.  The  lower  front 
corner  of  this  piece  catches  against  the  nose  of  the  sear  a  a  and  holds 
the  firing-pin  at  full  cock  when  the  bolt  is  shoved  forward  and  the  breech 
is  closed.  It  has  also  a  groove,  n  a,  into  which  the  uo.se  of  the  sear  pro- 
jects when  the  tiring-pin  is  pu.shed  forward.  The  projection  d  works 
in  a  cut  in  the  receiver  U  and  thereby  prevents  the  firing-pin  from 
turning.  The  projection  k  r  tits  into  a  corresi>ondingly  shaped  cut,  sp  k, 
iu  the  locking-tube  K,  and  by  the  pressure  produced  by  the  tiring-pin 
spring  keeps  the  breech-bolt  in  the  locked  position. 
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Fig.  IWJ/,  b  s  represent  the  tiring-pin  nut,  Tvhicli  secures  tbe  cocking^ 
piece  to  the  liringpin.  The  projection  g  fits  into  the  groove  n n,  and  it 
thereby  prevented  from  unscrewing.  Tbe  parts  marked  a/ and  n  s  arfl 
the  sear-spring  and  sear  combined  in  one  piece.  This  piece  is  attached 
to  tbe  lower  side  of  the  receiver  by  a  screw;  the  portion  through  which" 
the  screw  passes  serves  as  the  ramrod-stop.  The  trigger  a  z  is  piv- 
oted to  the  soar,  and  is  composed  of  an  arm  and  finger-piece.  1 

Fig.  lOG  h  shows  the  firing-piu  and  its  spiral  spring,  made  of  sqnars 
instead  of  round  wire.  The  portions  in  front  and  rear  of  the  spring  arm 
made  oval  in  cross-section  to  prevent  the  pin  from  turning  in  locking! 
Tbe  reenfore  t  forms  a  shoulder  for  the  spring  to  press  against.  1 

Fig.  106  represents  the  firing-pin  in  the  position  of  resting  on  the  beafl 
of  the  cartridge  after  firing.  Fig  106  a  shows  the  firing-pin  in  the  postl 
tion  of  full-cock  ready  for  firing.  As  the  piece  is  brought  to  the  positioJ 
of  fnll-cock  in  loading,  an  improvement  has  lately  been  introdnced  int<l 
this  arm  for  locking  the  firing-pin  in  case  it  is  not  to  he  fired  immedi^ 
ately,  and  thereby  preventing  accidental  explosions.  Tbe  motion  of  tba 
breech-bolt  to  the  rear  is  limited  by  the  sear  a  s,  which  works  in  thfl 
groove  n  n  on  the  under  side  of  the  lockiug-tubo  K.  To  remove  the  bold 
entirely  from  the  receiver  it  is  only  neceswary  to  press  on' tbe  trigger  afl 
the  same  time  that  the  breech-bolt  is  pressed  back.  Tbe  recess  n  M 
serves  to  relieve  the  strain  on  the  sear-spring  by  allowing  the  nose  of  tbS 
sear  to  penetrate  it.  The  firing-pin  screw  6  8  is  removed  with  the  finl 
gers  (having  a  milled  head)  by  pushing  back  the  flring-pin  and  slipping 
forward  the  cocking  piece  so  as  to  free  the  projection  y  from  it-s  recess! 
The  spring  of  the  extractor  allows  the  hook  to  pas^  over  the  flange  of  tha 
cartridge  into  its  recess  in  the  barrel.  Tbe  screw-motion  of  the  lockingji 
tube  gives  power  to  start  the  cartridge-caso  should  it  adhere  to  the  j 
chamber.  When  withdrawn,  the  case  falls  out  of  the  receiver  by 
slightly  tipping  over  the  barrel  to  the  right. 

The  following  are  some  of  the  principal  weights,  dimensions,  &c,  a>b 
the  Manser  rifle  and  cartridge  as  adopted  for  the  Prussian  military  ser^ 
ice:  The  bore  is  .433  inch  (11  millimeters)  diameter,  and  is  riHod  witB 
four  flat  grooves,  equal  to  the  lands  in  width ;  the  depth  of  the  groove! 
is  .01  inch,  and  the  twist  is  from  right  to  left  and  one  turn  in  33  inclieal 
The  length  of  the  barrel  is  33.0r>  inches;  the  total  length  of  the  ritl! 
without  bayonet  is  53.15  inches;  with  bayonet,  71.65  inches;  weighn 
without  bayonet,  10  pounds;  with  bayouet,  11.6  pounds.  J 

The  sight  is  arranged  for  a  natural  point-blank  of  300  meters.  Tb! 
movable  part  is  graduated  up  to  1,000  meters,  some  500  yards  fartbcl 
than  most  military  rifles.    The  initial  velocity  is  about  1,400  feet.     •      J 

The  cartridge-shell  is  drawn  out  in  tbe  usual  way  from  a  disk  of  sbee^ 
brass,  and  is  of  "bottle-shape,"  (see  Fig.  100  /i,)  natural  size.  The  head 
is  solid  and  has  an  exterior  primer  of  the  Berdan  pattern,  /fhia  diia 
tribution  of  tbe  metal  in  tbe  bead  is  somewhat  dift'ercnt  from  that  \m 
ordinary  solid-head  shells,  and  is  such  as  to  give  it  great  strength  to  rtM 
sist  rupture  under  the  pressure  of  the  powder.  The  interior  of  the  car! 
tridge-shell  is  covered  with  a  coating  of  varnish  toprevent  the  nii'  i1 

acting  injuriously  on  the  powder-charge.     This  varnish  is  api  ,J 

means  of  very  ingenious  machines  devised  and  made  by  the  Pratl  atitll 
Whitney  Company,  of  Hartford,  Conn."  ! 

The  bullet  is  patched  with  bank-note  paper,  thin  and  strong,  and  thcrfl 
is  a  lubricatingwad  between  the  powder  and  bullet.    The  powdjr-charg  J 

*A  ver;  large  amount  of  maobinery  for  tbe  Prniiaikn  goTeroment  baa  beua  mud*  b|! 
the  same  firm  and  plaoed  ia  ibe  new  siaall-arm  factory  kt  Spuudau  for  tbe  manafac! 
ture  of  the  Mauser  ride.  ■ 
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18  77  grains.  The  powder  for  the  Manser  rifle  differs  from  all  other 
Prussiau  powder,  inasninch  as  red  charcoal  instead  of  black  is  employed 
in  its  manufacture,  which  is  thouRht  to  give  it  greater  strength.  The  size 
and  shape  of  grain  are  similar  to  that  of  the  English  mnaket-powder, 
known  as  Curtis  and  Harvey's  No.  6.  The  bullet  weighs  380  grains,  and 
its  shape,  which  is  somewhat  peculiar,  is  given  in  the  annexed  Fig. 
106  m,  which  is  three  times  the  natural  size. 

PRANCE. 


I 


The  Chassepot  rifle  was  introduced  into  the  French  service  shortly 
after  the  Anstro-Prnssian  war  of  180(5.  In  its  principal  features  it  re- 
eenibled  the  Prussian  needle-gun,  inasranch  as  the  breech  was  closed 
with  a  sliding  bolt,  and  it  Uied  a  self-primed  paper  case  cartridge  which 
was  ignited  by  a  needle  impelled  by  a  spiral  s|)ring.  Unlike  tlie  needle- 
gun,  liowever,  it  was  provided  with  a  paseheck,  which  was  of  the  form 
of  a  tliick  India-rubber  disk  or  packing,  attached  to  the  end  of  the 
breech-bolt,  and  it  possessed  the  modern  improvements  of  reduced  cali- 
ber and  rapid  twist  of  the  rifle-grooves  for  obtaining  great  range  and 
accuracy  of  (ire.  The-range  of  ilie  Chassepot  rifle  was,  and  is  now,* 
comparatively  greater  than  the  aceunK-y  of  the  flight  of  its  projectile,  a 
fact  that  undoubtedly  arises  from  the  great  weight  of  the  powder-charge 
in  proportion  to  that  of  the  projectile  and  a  want  of  proper  adjust  ment 
of  the  twist,  &c.,  of  the  rifling  to  the  velocity  of  flight.  In  the  French 
service  a  low  trajectory  has  ever  been  considered  of  greater  importance 
than  ac<'uracy  ol  flight,  especially  in  line-firing.  The  Chassepot  was  the 
principal  arm  used  by  the  French  army  during  the  German  war.  Since 
that  timeeflbrtw  have  been  ma<le  to  adapt  it  to  fire  the  modern  metallic- 
case  c-artridge.  The  i)lan  of  alteration  to  this  end  adopted  by  the 
French  authorities  is  that  submitted  by  Captain  Gras  of  the  French 
artillery  connnittee.  In  consequence  of  the  great  opposition  offered  to 
the  altered  arms  by  ofllcers  of  the  army  who  have  had  them  in  their 
commands,  it  is  understood  but  little  pnvgress  was  at  first  made  in  the 
tuaunfacture  of  new  rifles  or  altering  the  old  Chassepot  rifles  to  the 
J'Gras  system." 

The  Gras  system  of  alteration  consists,  Ist,  in  reaming  oat  the  old 
paper  cartridge  chamber  and  inserting  in  its  place  a  bushing  of  steel  in 
which  a  chamber  is  formed  of  suitable  shape  for  the  metallic  cartridge; 
2d,  reiilacing  the  India-rubber  gas-check  and  its  attachments  by  a  nose- 
piece,  to  which  a  c^irtridge-sbell  extrsvctor-hook  is  attached  ;  3(1,  replac- 
ing the  firing-needle  with  a  stout  firing  pin  or  bolt;  4th,  removing  the 
friction  roller  in  the  base  of  the  thumb-i)iece  and  replacing  it  with  the 
flriug-piu  nut;  5th,  changing  the  forut  of  the  locking-notches  and  the 
side  groove  of  the  body  of  the  breechbolt. 

Fig.  107  represents  the  exterior  of  the  breech  system  with  the  breech- 
bolt withdrawn  to  the  position  for  loading  and  eo<:king.  Fig.  107  o  is 
a  section  ot  the  breech  system  taken  by  a  vertiwil  plane  through  the 
axis  of  the  Iwre.  The  remaining  figures  represent  the  principal  parts  of 
the  breech  system  separately  and  in  detail. 

The  l)reech-frame  or  receiver  H  is  secured  at  its  front  end  by  screw- 
ing on  to  the  barrel,  and  at  the  rear  oud  by  the  tang-scresv  k  »,  which 
peuetrale-s  through  the  guard-plate  on  the  under  side  of  the  stock.  The 
breech-bolt  K,  Fig.  107  b,  is  composed  of  a  body  in  the  form  of  a  stout 
tube,  with  a  hundle,  A  ;;,  atta^jhed  to  one  side,  for  the  pur|H)se  of  work- 
ing it.  The  hollow  of  the  body  contains  the  tiring-piu  and  its  spiral 
37  CRD 
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spring,  and  lins  a  nose-piece  to  which  the  cartridge-shell  extractor  is, 
attached.    A  slot  is  cut  in  the  apper  surface  of  the  receiver  through  i 
entire  length.    The  handle  works  in  the  rear  portion  of  this  slot,  whili 
the  forward  portion  is  enlarged  by  cutting  down  the  right  wall  of  thi 
receiver  to  furnish  a  shoulder  for  the  base  of  the  handle  to  rest  again 
when  the  bolt  is  locked  and  the  piece  is  ready  for  firing.     On  the  sidi 
and  bottom  of  the  body  of  the  breechbolt  are  two  long  grooves  of  r 
angular  cross-section.    The  groove  n  on  the  side  rtcoivea  the  i>oint  ol 
the  screw  k  I  s,  Fig.  107  b,  and  serves  to  guide  the  bolt  in  openiu 
and  closing  the   breech.     The  object  of  the  spiral  direction  of  thi 
groove  at  its  rear  end  is  to  force  the  handle  into  the  cut  of  the  re- 
ceiver before  the  face  of  the  nose-piece  presses  against  the  cartridge- 
head,  and  thereby  prevent  the  bolt  from  flying  backward  in  case  of  a 
premature  explosion  of  the  cartridge.    The  groove  n  on  the  under  side 
of  the  bmly  is  for  the  nose  of  the  sear  to  play  in  without  pressing  on  and 
impeding  the  motion  of  the  bolt. 

The  tiring-pin  p  is  shown  in  detail  in  Fig.  107  c.     It  is  made  of  steel. 
The  body  of  the  pin,  which  is  enveloped  by  the  spiral   mainspring 
shown  in  Fig.  107  a,  by  the  rows  of  small  circles  above  and  below  it,  ia 
circnlar  in  cross-section.    The  collar  o  offers  a  shoulder  for  the  maia-j 
spring  to  press  against.    Tbe  portion  of  the  pin  immediately  in  front  oi 
the  collar  is  oval  in  cross-section,  corresponding  to  the  hole  in  the  nose 
piece,  through  which  this  i)ortion  of  the  pin  pjisses.     This  form  of  thi 
pin  prevents  it  from  turning  in  the  nose-piece  when  the  bolt  is  locke 
and  uiilocktMl,  and  rcgulat<>s  the  motion  of  the  tbumb-pieue  relatively  to] 
the  breech  bolt. 

The  nose-piece  is  shown  in  Fig.  107  d.  It  is  attached  to  the  front  end 
of  the  breech-bolt  by  means  of  the  projection  a.  Fig.  107  b.  The  cylin- 
drical projection  h  on  the  nose-piece  also  tits  into  corresponding  rec-csa, 
b  in  the  forward  end  of  the  bolt.  The  recess  c  is  a  couciuuatiou  ol"^ 
the  groove  n  on  the  side  of  the  bolt,  and  receives  the  point  of  th 
screw  k  I «,  whicb  serves  as  a  stop  to  the  bolt  when  pulled  backward,  an 
also  to  prevent  the  nose-piece  from  turning  in  the  receiver  when  the  bolc 
is  locked.  The  under  side  of  the  nose-piece  has  a  continuation  of  the 
groove  n  in  the  bolt  for  the  nose  of  the  soar.  A  cut,  d,  extends  through 
the  ujiper  portion  of  the  nose-piece  to  receive  and  hold  the  extractor 
hook,  in  the  msnner  shown  in  Fig.  107  a.  The  extractor-hook  itself  i, 
shown  in  detail  in  Fig.  101  e.  It  is  composed  of  two  branches,  the  lower! 
one  of  which  has  a  hook  which  takes  hold  of  t>:e  rim  of  the  cartridge.' 
(See  Fig.  107  a.)  Its  body  has  a  certain  elasticity  which  allows  it  t 
pass  over  the  rim  of  the  cartridge,  while  its  hold  on  the  rim  is  secured 
by  the  inclined  surface  of  the  cut  e  made  in  the  receiver,  into  which  the 
extractor  tits.  It  also  serves  to  keep  the  extractor  in  place  in  the  uose- 
pie<!e. 

Tbe  small  screw  «,  Fig.  107  a,  acts  as  an  ejector-stnd  for  the  cartridge- 
shell. 

The  thuml)  pieise  S  is  shown  in  detail  in  Fig.  107  a.  The  nut  whiobd 
secures  the  thumb-piece  to  the  flring-pin  is  shown  in  Fig.  107/.  Thial 
nut  has  a  milled  head  and  a  T-shaped  groove  in  it,  which  tits  on  to  tfaeu 
he^Ml  of  the  tiring-pin.  The  pressure  of  the  mainspring  on  the  i)in  pre-] 
vents  the  nut  from  coming  off  by  keeping  it  iu  its  recess  in  the  thumb-] 
piece. 

The  nose  e  of  the  thumb  piece  fits  into  a  corresponding  notch  e  ot 
the  rear  end  of  the  body  of  the  breechbolt  (Fig.  1(»7  h)  when  the  tiring-l 
pin  is  pushed  forward  against  the  cartiidge-head  and  the  bolt  is  locked. 
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There  is  also  a  slight  notch  at  a,  (Fig.  107  h,)  in  which  the  nose  rests  to 
ivp  tlic  handle  stendine^s  when  in  the  vertical   position.    When  the 

ring-pin  is  drawn  back  to  the  full-co<:k  jwsition  the  lower  corner  n 
Fig.  107  «,  of  the  thumb-piece  rests  against  the  nose  of  the  sear.  At 
Lalf-cock  the  nose  of  the  sear  rests  in  the  notch  n',  holding  the  jMiint  of 
the  firing-pin  at  a  safe  distance  from  the  priming  of  the  cartridge.  The 
notch  n"  receives  the  nose  of  the  sear  when  the  point  of  the  liring-pin 
impinges  on  the  head  of  the  cartridge.  The  upper  portion  of  the  thumb- 
piece  is  out  away  and  its  surface  checked  to  give  a  good  hold  to  the 
tiiumb  and  lingers  in  manipulation. 

The  sear  »  t,  Fig.  107  a,  is  attached  to  the  under  side  of  the  receiver 
by  two  screws  /  /.  The  smaller  screw  acts  as  a  keiper  to  the  larger. 
The  body  of  the  sear  is  a  HaI  spring,  so  set  as  to  cause  the  sear  to  pro- 
trude through  a  cut  in  the  receiver  and  engage  the  notches  of  the 
thumb-piece. 

The  trigger  a  d,  Fig.  107  a,  is  a  lever  of  the  first  order,  and  is  at- 

ched  to  the  sear  by  a  joint-i>in,  ».    Pre.ssure  on  tiie  finger-jiiece  of  the 

igger  depresses  the  nose  of  the  sear,  the  rounded  part  of  the  trigger 
acting  as  a  fulcrum  against  the  under  side  of  the  receiver. 

The  cartridge  adopted  for  the  altered  Chassejwl  rifle  is  shown  in  Fig. 
107  k.  The  case  is  "  bottle-shape"  and  drawn  out  of  sheet-brass  in  the 
usnal  way ;  the  head  is  strengthened  after  the  Hotchkiss  plan,  and  it 
has  the  outside  primer  of  Berdan. 

The  bullet  is  solid  and  witiiout  cannelures,  and  weighs  386  grains; 
the  powder-charge  is  81  grains,  and  there  is  a  lubricatiug-wad  of  the 
usual  form  l>etween  the  powder  and  projectile. 

The  length  of  the  bore,  including  the  chamber,  is  32.28  inches;  the 

length  of  the  complete  arm,  without,  saber-bayonet,  is  50.8  inches,  and 

with  the  bayotiet  it  is  about  72.0  inches.    The  complete  arm  and  its 

bayonet  are  shown  in  Fig.  107  m.    The  weight  with  the  bayonet  is 

^10.3  pounds;   without  the  bayonet,  8.9  pounds.    The  grooves  are  four 

^Ki  number,  and  of  a  width  equal  to  that  ot  the  lands,  (see  Fig.  107 

P^;)  the  depth  of  the  grooves  is  O.OllS  inch;  the  twist  is  one  turn  in 

I     21.6  inches,  and  is  from  right  to  left  instead  of  from  left  to  right, 

according  to  the  usnal  practice.    The  pull  on  the  trigger  is  thought  to 

disturb  the  aim  by  carrying  the  muzzle  of  the  arm  slightly  to  the  right; 

the  object  of  grooving  the  barrel  to  the  left  is  to  correct  this  disturbance 

by  the  drift  which  follows  the  direction  of  the  twist. 

The  initial  velocity  is  stated  to  be  420  meters,  (abnut  1,377  feet,)  and 
the  ellective  range  extends  to  1,700  yards, about  one  mile.  The  rapidity 
of  fire  is  15  times  per  minute. 


1^ 
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In  1873  the  main  body  of  the  Russian  infantry  was  armed  with  the 
old  muzzle  rifle  musket  altered  to  a  breech-louder  on  the  system  of 
Krnka.  The  nnmber  thus  altered  was  said  to  be  abont  one  million. 
The  sharpshooters  were  armed  with  two  patterns  of  Benlan  breech- 
loaders. Oue  lot  of  30,000,  in  which  the  breech-block  swings  upward  and 
forward,  was  manufactured  by  the  Colt's  Patent  Fire-Arms  Company, 
Hartford,  Conn.,  and  a  second  lot  of  30,000  on  a  sliding  breech-bolt  sys- 
tem made  in  Birmingham,  England.  The  board  was  informed  that  the 
latter-named  arm,  with  its  reduced  caliber  of  0.-12  inch,  had  been  adopted 
as  the  new  rifle-musket  for  the  entire  Russian  army,  and  that  the  ma- 
chinery, t<xils,  &u.,  of  the  government  small-arm  factories  were  being 
adapted  to  its  rapid  manufacture. 
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Owing  to  the  distance  of  the  priucipivl  tnauafactory  and  tlie  sUur 
time  at  the  disposal  ol  the  board,  it  was  not  visited.     It  was  unilerstoo*! 
however,  thut  the  machinery  and  mode  of  manufacture  were  similar 
those  of  the  United  States. 

The  Kussian  sliding-holt-brcech  system  for  small-anns  ia  shown  in  th< 
accompanying  vertical  section,  taken  through  the  axis  of  the  bore,  (Fif 
108.)     The  breech-receiver   11   is  attached  to  the  barrel  in  the  usua 
way,  and  the  rear  end  is  secured  to  the  stock  by  a  tang  screw.     Th^ 
receiver  has  a  cut  on  its  upper  side  extending  from  the  barrel  back 
the  tang,  and  it  is  in  this  cut  that  the  breech-bolt  with  the  locking 
arrangement  moves  back  and  forth  ;  it  has  also  a  cut  on  the  lower  sid 
in  which  the  trigger,  sear,  and  ejector  ojierate. 

The  breech  bolt  is  shown  at  K.    It  is  bored  out  through  its  entire 
length  for  the  tiring  pin,  and  has  a  handle,  h  g,  by  which  it  is  turned  and 
locked  in  its  mortise  in  the  receiver  in  the  usual  way  of  guns  of  this  class. 
The  head  of  the  bolt  or  nose  piece  which  supports  the  cartridge  is  a  sepa- 
rate piece,  n  r„  n  r.    It  is  perforated  lor  the  point  of  the  flring-pin  and 
is  secured  to  the  bolt  by  the  cross  key  g.    The  rear  portion  of  the  bolt 
ia  of  smaller  diameter  than  the  body  or  forward  jiiirr,  and  is  covered  by 
the  thumb-pit'ce  8,  to  which  the  tiring-|)iu   is  attached  by  the  smuJI 
screw  7>,  which  passes  transversely  through  the  tenon  of  the  pin.     TU« 
end  of  the  thumb-piece  is  terminated  by  a  milled  head  or  Hnger-piece. 
On  the  upper  side  of  the  thumb-piece  is  the  (in  Ic,  which  proji-cta  into 
a  longitudinal  slot  in  the  rear  jrortion  of  the  breech  bolt.    The  forward 
end  of  this  slot  is  inclined  to  the  axis  of  the  bolt  which  acts  on  the  du, 
so  as  to  withdraw  the  point  of  the  flring-pin  slightly  within  the  lace  of 
the  nose  piece.     This  movement  takes  i)lace  when  the  handle  h  q 
raised  to  unlock  the  breech-bolt,  and  the  point  remains  in,  the  withdra«ii<j 
position  until  the  breechblock  is  again  locked,  the  object  being  to  pre 
vent  a  discharge  before  the  breech  block  is  ?ocked.    On  the  under  sidt 
of  the  thumb-piece  is  a  rib  which  works  in  a  slot  in  the  receiver  to  pra>| 
vent  it  from  turning  with  the  breech-bolt.    In  this  rib  are  cut  two 
notches,  the  hooked  safety-notch  r  and  the  square  tail  cock  uoK'.h  r*. 
The  sear,  the  nose  of  which  Bts  into  these  notches,  is  of  hooked  lorin, 
as  shown  in  a  h.    The  trigger  is  a  bent  lever,  «  z,  and  the  point  of  itU 
short  arm  fits  into  the  hook  of  the  sear.    Thp  cartridge  shell  ejector  «■ 
is  pivoted  on  the  same  pin  (i)  with  the  sear.     Besides  ejecting  the  etnptw 
shell  from  the  receiver,  this  ejector  serves  the  purjiose  of  a  stop  for  thd 
breech  bolt,  and  this  it  does  by  the  projection  of  the  shoulder  («)  intOj 
the  recess  of  the  breech  bolt  above  it.    The  nose  of  the  sear  is  piesseiu 
upward  by  the  fiat  trigger-siiring  /;  the  ejector  is  also  pressed  upwarM 
by  the  Hat  spring  (ejector-spring)  V.     Both  of  these  springs  are  fasteuetJ 
to  the  receiver  by  the  screw  d.    To  withdraw  the  breech-bolt  Irom  tha 
receiver,  it  is  only  necessary  to  free  the  point  of  the  ejector  from  ita 
recess  by  pressing  it  downward  with  the  thumb.    The  spring  L'  is  e]» 
tended  forward  of  the  screw  d  in  such  a  manner  that  its  liead  /  forma 
an  iuclinetl  plane  to  guide  the  point  of  the  cartridge  into  the  chamber  c.  I 

The  shell-extractor  e  lies  in  a  longitudinal  hole  above  the  firing-piuJ 
Its  forward  en<l  has  two  inclined  surfaces,  which,  pressing  ou  each  otherj 
cause  the  jwint  to  ride  over  the  rim  of  the  cartridge.  While  riding  oven 
the  rim  it  moves  slightly  backward ;  after  it  has  surmounted  the  rim,  M 
spiral  spring,  m,  called  the  extia(ri(ir-spriug,  pushes  the  extractor  forJ 
ward  so  as  to  grasp  the  rim.  The  hold  ou  the  rim  is  made  lirui  by  tliM 
pressure  of  the  inclined  surface  of  the  point  nf  the  keeper-screw  o  on 
the  inclined  surface  of  the  top  of  the  extractor.  J 
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The  firingpia  n  b  \a  divided  into  its  tenon,  which  is  inserted  into  a 
mortise  in  the  ihnmb  piece;  the  body,  which  is  surronndcd  by  the  spiral 
main  spring;  tlie  shouhler,  aguiu.;^t  which  the  main  presses;  and  the 
point  in  front  of  the  shoulder. 

The  following  are  some  of  the  principal  dimensions,  viz: 

iameterof  bore,  (caliber) 0.42  inch. 

Length  of  barrel 30.43  inches. 

Total  length  of  arm  withont  bayonet 50.3.S  inches. 

Total  length  of  arm  with  bayonet 70.38  inches. 

Number  of  grooves 6 

Depth  of  grooves 0.1    inch. 

Twist,  one  turn  in 20       inches. 

eij{ht  of  arm  with  bayonet 9.75 pounds. 


*: 


K 


The  cross-section  of  the  blade  of  the  bayonet  i.s  quadrangular. 
Tlie  cartridge  for  the  new  Russian  ride  is  shown  in  the  accompanying 
Fig.  108  a,  (full  size.)  The  shell  is  drawn  out  of  sheet-brass,  is  made  of 
*'  bottle  shape,"  and  has  an  outside  Derdan  primer.  The  bullet  is  patched 
with  bank  note  paper,  and  there  is  a  lubricatiiig-wad  between  the  pow- 
der and  the  bullet.  This  wad  is  a  cup  of  pai)er  filled  with  stearine,  or 
a  substance  composed  for  the  most  part  of  stearine.  The  point  of  the 
bulU't  as  far  as  the  cartridge-case  is  dipped  in  the  same  lubricant,  melted. 
Ttie  grains  of  the  powder  are  ronnded,  the  size  very  niiiform,  and  some- 
what larger  than  that  of  American  musket-powder.  The  metallic  amma- 
liitiou  for  small  arms  is  mjide  in  workshojis  in  St.  Petersburg  and  its  neigh- 
borhood. The  several  shops  were  visited  by  the  board  and  the  operations 
"carefully  examined.  For  the  most  part  the  i)roce8a  of  manufacturing 
metallic  cartridges  for  the  Eussian  service  is  the  same  as  that  pursued 
in  the  United  States,  and  especially  at  the  Union  Metallic  Cartridge 
iompauv,  Bridgeport,  Conn.  The  machines  were  made  in  the  United 
tatea,  and  at  first  were  run  by  a  few  skilled  American  mechanics,  to 
ut  them  in  successful  operation.  These  mechanics  have  returned  to 
the  United  States  and  thi-ir  places  have  been  sn])plied  by  native  work- 
ed— men  and  bo.\8 — no  women  being  employed  in  the  government  cart- 
dgefactories,  as  in  this  country.  The  waues  of  skilled  workmen  in 
e  cartridge  department  is  4  roubles,  or  82.80,  per  day  of  ten  hours; 
at  of  laborers,  about  1  rouble,  or  70  centJi.  The  brass  from  which 
rtridge-sliells  are  made  is  imported  from  the  United  States,  as  thus 
r  none  suitable  for  this  kind  of  work  has  been  produced  in  Russia. 
To  secure  work  of  the  best  quality,  each  shell  undergoes  twenty-one 
inspections  of  material  and  workmanship  in  the  various  stages  of  man- 
afacture.  These  inspections,  however,  are  so  simple  that  many  of  them 
,re  done  by  boys.  The  cartridge  shells  are  made  in  workshops  in  the 
ty ;  the  bullets  are  made  and  the  shells  are  loaded  with  powder  in 
orkshops  in  the  suburbs.  The  primers  are  made  at  the  powder-mills. 
The  0.42  caliber  shells  are  loaded  with  a  Frankford  (U.  S.)  arsenal  load- 
ing-machine; those  of  0.(50  caliber,  for  the  altered  muskets,  are  loaded 
with  machines  of  difl'erent  construction,  the  peculiarity  of  which  is  that 
the  shell  is  carried  laterally  by  machinery  from  the  room  occupied  by 
the  workmen  into  another  room,  where  it  is  charged  with  powder,  after 
which  it  is  returned  in  the  same  way,  where  the  bullet  is  iusertetl  and 
fastened  in. 

The  bullets  are  pressed  in  machines  made  by  Amaler,  of  Schaffhau- 
?n.    The  lead  wire  from  which  the  bullets  are  manufactured  is  drawa 
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ont  in  a  press,  the  general  arrangement  of  the  parts  of  which  is  sho' 
in  the  accompanying  Fig.  109  b.    The  qnality  of  thecartriilgea  is  tes< 
by  frequent  firings.     A  very  ingenious  little  machine  was  observed 
verifying  the  weight  of  the  jiowder  in  each  finished  cartridge,  v 
The  cartridges  are  placed  in  grooves  in  the  rim  of  a  vertically  revol 
ing  wheel,  by  which  means  they  are  de(>08ited,  as  the  wheel  revolves, 
an  arm  of  a  lever,  which  is  adjusted  to  the  true  weight  of  the  cartrid 
if  there  is  a  deficiency  of  powder  in  the  shell  the  lever  does  not  mo 
but  the  cartridge  falls  into  a  receptacle  prepared  for  it;  if  the  pow 
is  of  the  proper  weight,  the  lever  moves  aud  deposits  the  cartridge 
another  receptacle     It  was  understood  that  this  machine  was  made 
the  Union  Metallic  Cartridge  Company  before  referred  to. 

For  target  practice  each  soldier  is  allowed  240  O.ll'caliber  cartrid 
per  annum,  or  140  O.tiO  caliber  cartridges.  These  numbers  include  thi!) 
reprimed  and  reloaded  cartridges,  which  operations  are  performed  by 
certain  soldiers  detailed  in  each  regiment  for  the  purpose. 

The  only  peculiarity  observed  in  the  Itussiaii  infantry  soldier's  equip- 
ment was  the  mode  of  the  carrying  the  cartridge-box  by  placing  it  im- 
mediately in  front  of  the  body. 

In  some  portions  of  the  Russian  cavalry — the  Cossacks  and  mounted 
police — the  saber  is  carried  with  its  cutting  edge  uppermost  to  prevei 
it  from  being  dulled,  and  for  this  purpose  the  rings  are  applied  to 
convex  edge  of  the  scabbard. 

Barrels  for  small  arms  are  made  of  cast  steel  at  the  canuonfonudry  of 
Aboukoff ;  they  are  forged  of  full  length  and  then  bored  ont. 

Gatling  guns,  made  at  Colt's  armory,  Hartford,  Conn.,  and  Smith  & 
Wesson's  revolvers,  made  in  Springfield,  Mass.,  have  been  adopted  to  a. 
considerable  extent  in  the  Russian  service.  An  inij)roved  model  of  the 
Gatling  gun  has  lately  been  devised  by  a  Knssian  oflicer,  in  which  si 
plicity  of  construction  and  rapidity  of  fire  are  the  notiible  features. 
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With  the  exception  of  the  Prussian  infantry  sight,  the  rear  sights 
nearly  all  the  modern  Europenii  small-arms  are  similar  in  construction  to 
that  of  the  English  Enfield  ritie-musket.  .  The  only  exception  seems  to 
be  the  Swiss  sight,  which  operates  on  the  general  princi{)le  of  the  gnu- 
ner's  quadrant.  The  common  features  of  the  Enfield  class  of  rear  sights 
are  the  long  base,  which  is  attached  in  various  ways  to  the  barrel, 
leaf  with  its  slides,  and  the  strong  Hat  spring  attached  to  the  base! 
keep  the  leaf  in  position,  either  standing  up  or  lying  down. 

A  peculiar  feature  of  this  class  of  sights  is  that  the  elevations  cor 
apondiug  to  the  shorter  ranges  are  obtained  by  resting  the  leaf  in  certa 
offsets  made  in  the  projecting  sides  of  the  base.    Great  attention 
been  paid  in  England  toward  improving  the  sight  of  the  Martini-Hen| 
rifle.    The  sight-notch  for  short  liistances  is  made  very  open.    The  slji  ^^ 
for  long  distances  has  a  very  faint  notch  in  the  middle,  aud  two  white 
lines,  one  on  each  side  of  the  central  notch,  and  about  a  tenth  of  an  imsU^ 
from  it.     The  object  of  these  lines  is  to  assist  the  marksman  in  maki 
an  allowance  tor  drift  and  wind. 

The  accompanying  plate  ( 1 10)  shows  the  details  of  the  principal  sighll 
both  front  and  rear,  now  in  use. 

The  following  table  gives  the  length  of  the  stock  and  position  of  the 
rear  sight  for  the  principal  guns.    These  dimensions  are  considered 
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have  an  importaat  effect  on  the  recoil  of  the  gaa  and  the  acoaracy  with 
which  it  can  be  aimed. 


NuDe  at  goo. 


MHllnrHt>nrj-,  (Brltlab) 

CbiMa^tpot,  (FreocbJ^ 

"Wenlor.  (l^vari^ti) 

IklADaiT,  ( F'ruHBLan} 

TotterUn,  (Swiss) 

H^uaIah,  (Bcrd&D) _.,... 
Vernd],  (Anatriun)...... 

CDtubLnii],  (BetgikD) 


Kg.  9. 


REAR  SIGHT  FOR  FIELD  CANNON.  CASE  FOR  FIELD  CANISTER  SHOT. 

Kg.  4. 


CANNON   FINISHING  SHOP. 


aa.  Coluiniis. 
bb.  GsUeries. 
0.     TrkTellng'  Ci«ne> 


ARSENAL  St.PETERSBURG, 
Kg.  6. 


Kg.  6 


•.Wheclwithcavit.csinrim.  main     work    shop 

c.l-r.",rcr:?:r '''         arsenal  st.petersburg. 


mt  towi    «.«w^  V  'wn 
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^Hmiity,  if  practicable,  of  thp  grput<>8t  importance;  and  accordingly  the 

^Board  \iitH  directed  its  t<xaiuinati<>ii  particularly  to  this  section  of  the 

^Bouutry. 

^M  "A  uunsiderutioQ  and  examination  of  tbe  snrronndinirB  of  New  Vork 

^■oint  conclusively  to  tbe  immediate  north  of  yewnrk,  N.  J.,  as  the  8ec- 

^■un  of  country  poHsesHiug  tbe  l)Oi>t  advantages,  and  as  being  most  eligi- 

^Be  and  desirable  for  locating  the  proponed  arsenal. 

^H  "Tbe  land  here  bordering  on  tbe  Pa«saic  River  risen  f^om  the  level 

^■f  tbe  river  to  a  height  of  over  100  feet,  and  tben  gradually  Bloi>eH  east- 

^^ard  to  the  meKdow-lands  bordering  on  tbe  Ilackensack. 

^H  "Tbe  (character  of  the  gronnd  givea  it  natural  features  of  defense, 

^Bod  this,  add<<d  to  its  location  (see  Ma])  1)  with  respect  to  important 

^■rorks  of  delense  of  New  York  llarbor,  and  its  freedom  from  the  posHi- 

^fcility  of  naval  attack,  are  considerations  of  tbe  highest  importance. 

■    "  The  diverging  main  lines  of  railroad  from  Jersey  City  and  flobokeu, 

~at  present  eleven  in  number,  bring  this  site  in  close  and  rapid  commu- 

P"'''ation  with  New  York  and  the  country  at  large,  and  the  water-facili- 
8  of  the  Passaic  and  Ilackensack  are  available  for  transportation  of 
[)plfes  to  and  from  the  harbor  of  tbe  commercial  metropolis  of  our 
in  try. 
'A  special  site  on  this  gronnd  has  been  selected  and  surveyed,  (see 
report  of  Mr.  H.  N.  Babcock,  marked  L",)  and  is  represented  m  detail 

PI  map  marked  2. 
*'  Its  location  with  respect  to  New  York  City,  Newark,  and  tbe  sur- 
tunding  country,  also  with  respect  to  railroad  and  water  means  of  trau- 
t  with  New  York,  is  shown  by  tbe  accompanying  map,  marked  3. 
'*  It  will  be  seen  (Map  3)  that  this  site  is  distant  about  •  •  from 
2few  York,  and  about  three  miles  from  the  suburbs  of  Newark.  It  has 
a  frontage  ou  tbe  Passaic  of  •  •  •  •  •  ,  and  extending 
eastward,  as  it  does,  from  the  Passaic  River  to  tbe  Hackeu.sack  mead- 
ows, it  thus  has  access  to  both  rivers. 

"A  short  Hue  of  railroad      •        •        •      ^ni  connect  the  site  with 
the  railroad  system  of  the  country,  and  at  a  slight  cost  of  constraction, 
giving  to  the  level  character  of  the  adjacent  lands. 
^B        ••••••• 

^"  "A  suitable  proof-gronnd  for  ordnance  adjoining  the  arsenal-site  is 
shown  on  Map  3,  and  marked  (P.  G.)  •  •  •  It  would  constitute 
a  valuable  adjunct  to  the  arsenal,  and  it  is  recommended  that  it  be  se- 
cdred  if  the  site  for  the  latter  be  approved  and  purchased. 

"  The  abovrtrecommendod  purchases  do  not  provide  for  storage-de- 
pots on  the  wat^'rs  of  New  York  Uarbor,  to  be  especially  utilized  in 
times  of  war.    Our  recent  past  experience  in  tbe  rebellion  has  showa 
that  such  facilities  can  be  readily  extemporized  when  needed  from  build- 
ings and  wharfages  already  existing  for  ordinary  commercial  purposes 
iu  New  York  Harbor,  and  at  a  less  cost  than  would  be  incurred  iu  their 
permanent  provision  by  tbe  Government. 
1^  "  It  would  appear,  from  the  above  considerations  and  facts,  that  a 
^Herand  arsenal'  of  construction  can  be  located,  at  a  reastmable  and 
^Boderate  cost,  on  the  Atlantic  coast,  and  at  the  most  desirable  point 
for  the  concentration  of  ordnance  manufactures. 

"  In  view  of  this  fact,  there  remains  to  be  considered  and  iletermined 

the  proper  distribution  of  the  duties  of  tbe  Departmeut,  based  upou  the 

^arly  establishment  of  this  arsenal,  and  the  proper  disposition  of  such 

^Bseuals  as  its  erection  will  render  no  longer  needed  for  the  services  of 

^tte  United  States. 
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"  Tbe  arseuals  and  armories  now  establisbed  east  of  the  Mississippi  | 
River  are  as  follows,  to  wit: 

"  Kennebec  arsenal,  Augusta,  Me. 

"  Watertown  arsenal,  Watertown,  Mass. 

*'  Springfield  armory,  Springfield,  Mass. 

"  Watervliet  arsenal,  West  Troy,  N.  Y. 

"  New  York  arsenal,  Governor's  Island,  New  York  Harbor. 

•'  Pikesville  arsenal,  Pikesville,  Md. 

"  Fraukford  arsenal,  Philadeli>bia,  Pa. 

"  Washington  arsenal,  Washington,  D.  0. 

"  Fort  Monroe  arsenal.  Old  Point  Comfort,  Va. 

"Augusta  arsenal,  Augusta,  Ga. 

"Indianapolis  arsenal,  Indianapolis,  Ind. 

"  Columbus  arsenal,  Columbus,  Ohio. 

"  Allegheny  arsenal,  Pittsburgh,  Pa. 

"Detroit  arsenal,  Detroit,  Mich. 

"  The  principal  manufacturing  operations  of  the  Department  are  now] 
performed  at  the  following  arsenals,  to  wit :  Watertown,  engaged  in  the) 
production  of  sea  coast  carriages  and  projectiles  for  heavy  guns;  Spring- 
field armory,  in  the  manufacture  of  small-arms;  Watervliet,  in  the] 
manufacture  of  leather- work ;  Frankford  arsenal,  in  small-arm  amma- 
nition,  and  Fort  Monroe  arsenal,  in  s6a  const  carriages  and  on  experi- 
mental duties.  The  remaining  arsenals  in  the  above  list  are  either 
engaged  in  small  repairs  or  are  simply  storage-depots  for  the  care  and 
preservation,  issue  and  receipt,  of  ordnance  and  ordnance-stores.  It  is 
believed  that,  except  small-arms  and  small-arm  ammunition,  the  more 
important  onlnauce  and  ordnance-stores,  more  especially  those  for  field 
and  siege  artillery,  and  those  to  be  provided  for  the  use  of  our  sea-coast 
defenses,  such  as  cannon,  heavy  sea-coast  carriages,  projectiles,  and 
ammunition,  and  other  stores  and  appliances  for  their  service  and  ma- 
neuver, also  harness  and  the  more  elaborate  articles  of  leather-work, 
should  all  be  made  at  the  grand  arsenal  of  construction. 

"The  manufacture  of  onr  small-arms  aod  small-arm  ammunition  for 
oar  present  armies  and  militia,  and  for  our  reserve  sujjply,  is  one  of  the 
greatest  importance,  and  as  the  Springfield  armory  is  a  model  one  of 
the  world  in  the  perfection  of  its  fabrications, and  the  extent  and  com 
pleteuess  of  its  arrangements  and  facilities  for  the  production  of  tbii 
class  of  warlike  stores,  the  board  regards  the  retention  of  this  ustab-' 
lishmeut  as  a  foregone  conclusion,  in  its  proposed  plan  for  conceutra 
tion,  for  the  fabrication  of  its  present  specialty,  and  such  other  work  as 
its  facilities  may  accommodate.  Recognizing  also  the  almost  imp»)rative 
necessity,  in  order  to  secure  perfection  in  production  in  the  fabricttioa 
of  small-arms  and  sm  ill  arm  ammunition,  that  they  should  be  produced 
side  by  side,  the  board  is  of  the  opinion  that  arrangements  should  baj 
made  for  the  transfer  of  the  present  maunfacturiug  operations  of  stnall-| 
arm  cartridges  at  Frankford  arsenal  to  the  Springtietd  armory  as  early, 
as  it  can  be  accomplished  with  economy  and  with  a  due  regard  to  otbei 
important  public  interests.  The  more  simple  leather-work  fabrications, 
of  infantry  and  cavalry  accouterments,  and  perhaps  some  other  kinds, 
all  demanded  in  quantity,  and  requiring  little  but  no  special  appliances 
for  their  manufacture,  can,  it  is  tbought.beeconomically  and  judiciously 
made  at  one  of  our  present  arsenals..  The  board  recommends  the  reteu-, 
tion  of  the  Frankford  arsenal  for  this  purpose.  Its  geographical  posi- 
tion and  its  facilities  of  shops  and  store-houses  and  for  material  ana 
labor  of  the  kind  required,  its  means  of  tratisit,  and  its  close  and  quiulc 
connection  with  the  proposed  grand  arsenal  at  Newark,  N,  J.,  poin^ 
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P  conclnsTvely  to  its  retention  for  the  purpose  suggested,  and  as  part  of 
the  proposed  plan  for  coiicoiitnition. 

"  It  will  be  seen  that  the  design  contemplated  by  the  board  is  to  cou- 
centrate  all  the  principal  manufacturing  operations  of  the  Department 
at  the  pro|)osed  grand  arsenal,  the  Springfield  armory,  and  at  Fruuk- 
^^ord  arsenal. 

^v  "  It  remains  now  to  designate  those  arsenals  which  it  is  proposed  shall 
^'oe  retained  to  meet  the  wants  of  the  country  as  arsenals  for  storage 
r  and  repair,  and  those  to  be  used  simply  as  depots  for  the  care,  preserva- 
^Htion.  receipt,  and  issue  of  warlike  stores. 

^Kf  "A  careful  and  mature  cousideratioii  of  the  question  leads  the  board 
l^to  recommend  the  retention  of  the  following  arsenals,  to  wit:  Augusta 
'      and  Fort  Monroe  as  arsenals  of  storage  atid  repair,  and  Kennebec,  New 
York,  and  Indianapolis  arsenals  as  depots  for  storage  and  issue.    This 
will  leave  to  be  sold  the  Watertown,  VVatervliet,  Pikeaville,  Washing- 
ton, Allegheny,  Columbus,  and  Detroit  arsenals. 

"  The  reasons  for  the  retention  of  the  above  arsenals,  as  redommended 
by  the  board,  are  as  follows,  to  wit: 
^^    ^'■Augimta  arsenal. — This  is  the  only  arsenal  left  in  the  entire  Stjuth, 
^bast  of  the  Mississippi,  and  the  nearest  constructing  arsenal  to  it  in  the 
^^proposed  plan  will  be  nearly  eight  hundred  miles  distant.     Its  reten- 
tion and  improvement  and  sufficient  enlargement  to  render  it  adequate 
to  supply  the  needs  of  the  Department  in  the  South,  in  the  opinion  of 
the  board,  is  a  matter  of  wisdom,  and  in  fact  a  necessity.    The  proposed 
improvements  and  enlargement  (see  memorandum  letter  of  board  ad- 
dressed to  Captain  Hill,  JIarch  7, 1S74,  official  c.o\>y  of  which  was  sent  to 
that  officer  March  IG,  1874,  and  the  report  of  that  officer  dated  March 
16,  1874)  can  be  secured  at  a  moderate  cost.     Its  present  workshops 
and  buildings  are  in  excellent  condition,  and  are  sufficiently  large  in  plan 

I  to  be  utilized  almost  without  cost  in  the  remodeling  of  the  arsenal  as  one 
for  storage  and  repair.    The  location,  inland,  is  one  of  the  best  in  the 
Bouth,  both  geographically  and  in  its  rail  and  water  facilities,  for  the 
reception  and  distribution  of  supplies  for  the  South.    These  and  its 
other  advantages  for  tlie  purposes  required,  (see  Captain  Ilill's  report,) 
and  its  general  healthfulness,  further  confirm  the  board  in  its  opinion  as 
^_to  the  propriety  and  necessity  of  retention  of  the  Aqgusta  arsenal.    Its 
^■eeneral  plan  and  its  location  with  respect  to  Augusta  City  are  giveu  iu 
^Kbe  accompanying  map  marked  4. 

^■^  "Port  Monroe  arsenal,  Virginia. — This  arsenal  is  situated  on  a  Goveru- 
^^lent  reservation,  and  its  connectiou  with  Fort  Monroe  renders  its  sale 
impossible.  It  is  well  provide<l  with  shops  and  machinery,  aud  is  admi- 
ibly  situated  geographically  on  the  waters  of  Hampton  Roads  for  fit- 
|fcing  out  expeditions,  as  was  shown  iu  the  late  war. 

"The  arsenal  as  it  now  exists,  however,  is  considerably  scattered  over 
the  Government  reservation,  and,  as  a  matter  of  economy  aud  efficiency, 
it  is  recommended  by  the  board  that  all  the  arsenal  property  inside  the 
^ort,  consisting  of  quarters,  barracks,  and  office,  be  turned  over  to  the 
garrison  of  Fort  Monroe.  The  store  houses  and  other  temporary  build- 
ings should  be  torn  dowu  and  the  materials  applied,  as  far  as  practica- 
ble, to  the  erection  of  suitable  structures,  rendered  necessary  by  this 
Action,  outside  the  fort  iu  the  vicinity  of  its  shops.  The  necessivry  build- 
ings re<iuired  to  be  erecte<i  by  this  plan  would  cost  but  little  additional 
to  the  value  of  the  material  obtained  by  the  removal  of  the  store  houses 
and  buildings  inside  the  fort.  The  buildings  inside  the  fort  should  not 
be  abandoned  or  turned  over  until  their  places  are  supplied  by  suitable 
Btructuies  contemplated  to  be  erected  outside  the  lort. 
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"  Kennebec  araenal. — This  arsenal  is  sitiiatftd  ou  our  northeaateru  front 
ier,  bordering  ou  Canada,  is  well  located,  has  the  requisite  facilities, 
and  is  deemed  necessary  for  retention  to  supply  the  present  and  proa 
pective  wants  of  that  section  of  our  country. 

^^  New  York  arsenal. — This  arsenal,  located  on  the  glacis-slope  of  Fort 
Columbus,  Governor's  Island,  is  not  available  for  sale.  While  incapa- 
ble of  and  having  no  luauufacturiug  facilities,  yet  it  has  compiaratively 
extensive  storage  capacity  and  wharfage,  and  superior  facilities,  from 
its  location  in  New  York  Harbor,  for  the  distribution  of  supplies,  and 
will  thus  form  a  valuable  adjunct  for  storage  in  connection  with  the  pro- 
posed grand  arsenal. 

"  IndmnapoUi  arsenal. — The  construction  of  a  large  arsenal  on  the 
Atlantic  coast  and  the  disestablishment  of  the  interior  ones — Allegheny 
and  Columbus — will  leave,  it  '\»  believed,  too  great  an  area  of  country 
between  the  Atlantic  coast  and  the  Rock  Island  arsenal  (the  proposed 
arsenal  and  armory  of  the  valley  of  the  Mi3sisRi[)pi)  unprovided  with 
an  ordnance  depot,  and  hence  the  board  recommend  the  retention  of  the 
Indianapolis  arsenal  as  one  for  storage  and  issue  to  meet  the  wants  of 
the  northern  lake  froutit^aud  the  central  portion  of  our  country  lying 
to  the  immediate  west  of  the  Atlantic  States.  Indianapolis  is  a  great 
railroad  cetiter ;  its  other  facilities  are  prominent,  and  tlie  pres^jt  arse- 
nal at  tLi.s  point  has,  in  its  substantial  and  capacious  storehouses  and 
other  advantages,  all  that  isnwded  for  the  puri>ose  required, 

"  In  order  to  inaugurate  this  general  plan  for  coucentrittion,  thi'  boanl 
recommend  that  Congress  be  asked  to  make  the  necessary  appropria- 
tions for  the  immediate  purchase  of  the  site  for  the  grand  arsenal  pro- 
posed, ami  for  the  erection  of  suitable  buildings  immediately  required 
thereon,  and  to  enact  a  law  authorizing  the  sale  of  the  arsenals  above 
designated. 

"  The  arsenals  that  can  be  soon  prepared  for  disposition  are  Wash 
iugtou,  Allegheny,  Columbus,  Detroit,  and  Pikesville.  The  followin 
arsenals  should  be  disposed  of  at  such  times  as  the  stores  now  mana 
factured  at  them  can  be  provided  for  at  the  grand  arsenal,  viz  :  Water 
town  arsenal,  Massachusetts,  and  Watervliet  arsenal.  New  York.  It 
is  apparent  that  no  sales  should  be  made  until  the  Department  is  fally 
prepared  elsewhere  to  replace  the  facilities  lost  by  the  disposal  of  any 
of  our  arsenals. 

"  It  is  evident  that  any  jadicious  plan  for  the  disposition  of  even 
those  arsenals  most  available  at  present  for  sale,  under  the  above  pro 
posed  arrangement  of  rhe  ordnance  facilities  for  the  United  State* 
would  require  two  or  ihree  years  for  consumraHtion,  and  hence  the| 
necessity  of  appropriatiims  by  Congress  to  seonre  the  site  for  the  con 
tem)>lated  '  grand  ar.seual,' and  its  preparation  for  buildings  ;  the  e; 
tiou  of  some,  and  the  making  of  improvements  required  at  its  initiation 
cannot  but  be  apparent. 

"  It  should  be  provided  by  law  that  the  net  proceeds  of  all  sales  ol 
our  arsenals  should  be  used  in  building  np  the  '  grand  arsenal.'  Th' 
)>reseut  estimated  cost  of  the  arsenal-site  and  adjacent  proof-gruund  L 
$2fi2.L>75. 

"  To  purchase  this  site  and  to  provide  for  improvements  and  bnild 
ings  which  should  and  can  be  provided  during  the  lirstyear,  it  is  recom 
mended  that  Congress  be  asked  ut  its  next  session  for  an  appropriatini 
adequate  to  secure  the  site  and  proof  ground,  and  an  additional  sum, 
not  exceeding  i*.JOO,()00.  for  snch  improvements  ;iud  structures  as  th« 
Departioent  may  deem  best  and  most  expeilient  to  at  flrst  provide. 

"  The  accompanying  statement,  prepared  from  the  reports  of  the  coai' 
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aiidiiiK  otHcera,  apiieuded,  marked  AA,  show^  an  estiaxited  returu 
m  th«  Male  of  those  arsenals  which  cau  be  most  readily  prepared 
rdisposition  at  present,  (if  tlie  proposed  plan  isadopted,)  in  the  aggre- 
ate  of  8-. !<•'•'. 51t(i.ri(J,  and  that  the  )>roceeds  of  the  two  remaiuiog  ones, 
atertowu  Hud  Watervliet,  whose  disposition  must  lie  at  least  delayed 
until  they  are  fnlly  snperseded  by  the  proposed  new  arsenal,  will  be 
^1,114,237.  Valuable  uiarliinery  now  on  hand  at  the  arsenals  recom- 
1  mended  to  be  sold  and  dismantled  can  be  utilized  at  the  'grand  arsenal.' 
^tohe  grand  aggregate  resulting  Irorn  the  ooutemplated  sales  will  be 
^B|.3,5'jy,.S27.5G.  This  amount  will  undoubtedly  go  far  toward,  if  not  be 
^^Mjtirely  adequate  for,  the  full  accouiplishiueut  of  the  ooutemplated  cod- 
^^entration  of  our  ordnance  mauufactares  and  facilities,  and  at  a  ])oiat 
whose  flU))i<rior  Iw^l,  geographical,  and  other  advantages  seem  to  de- 
mand ceutralization ;  aud  when  we  consider  the  uudoubted  iuiprove- 
nients  to  Iw  attained,  the  ense  with  which  they  cau  be  secured,  and  the 
^■pr()si)ectively  saiall  outlay  required,  it  is  believed  that  sound  judgment 
^Knd  a  wise  economy  will  point  to  the  importance  ut*  an  early  accotu- 
^^plislimcnt  of  this  proposed  distribution  of  the  duties  of  the  Orduauce 
I      Departnient  of  the  United  States." 

^^    No  material  changes  in  the  values  of  grounds,  buildings,  or  other 
^BRppoininieiitM  of  our  arsenals  have  occurred  since  the  date  of  the  above- 
^^qnot/«'d  report,  and  the  status  remains  the  same, save  that  theColumbas 
and  Detroit  arsenals  have  itiissed  from  the  control  of  the  Department, 
the  lormer  having  been  turned  over  to  the  recruiting  service,  and  the 
latter  to  the  DepHnment  of  the  Interior.    This  leaves  the  arseuala  ujud 
armories  etiat  of  the  Missispippi  as  follows: 
Kenuebec  nrsenHl,  Augusta,  Me. 
Watertown  arsenal,  VVatertowu,  Mass. 
Sprin>;tield  armory,  Springtield,  Mass. 
Watervliet  arsenal,  West  Troy,  N.  Y. 
New  York  arsenal,  Governor's  island,  N.  Y.  H. 
Pikeaville  arsenal,  Pikesville,  Md. 
Prankford  arsenal,  Philadelphia,  Pa. 
VVaahiiigtou  arsenal,  Washington,  D.  0. 
Fort  Monroe  arsenal,  Old  Point  Comfort,  Va. 
Augusta  arsenal,  Augusta,  Ga. 
Indianapolis  arsenal,  Indianapolis,  lud. 
Allegheny  arsenal,  Pittsburgh,  Pa. 

The  present  absolute  needs  of  the  service  demand,  in  the  judgment 

of  tbe  board,  all  the  manufacturing  facilities  of  the  SpringUeld  armory, 

Franklord,  Watervliet,  Watertown,  and  Fort  Monroe  arsenals,  for  the 

I»roduction  of  warlike  stores,  and  the  remaining  ones,  Kennebec.  New 

York,  Wa.sbiugton,  Augusta,  Indianapolis,  aud  Allegheny,  are  required 

for  their  present  uses,  to  wit,  care  and  preservation,  issue  and  receipt, 

and  repair  of  ordnance  and  ordnance  stores. 

1^     It  will  be  seen  that  but  one  arsenal  (Pikesville)  remains  as  not  ne- 

^ppessary  for  the  wants  of  the  Department.     Its  estimated  value  is  $40,035. 

I^It  should  be  sold. 

,  TUe'board,  trom  the  above,  therefore,  deems  tbe  reteution  of  all  our 
^birsenuls  east  of  the  Mississippi,  except  Pikesville,  as  essential  for  tbe 
^KietiesMties  aud  proper  service  of  the  Ordimnce  Department,  and  strongly 
recommends  thai  no  other  arsenal  be  disposed  of  by  sale  or  otherwise 
^■unless  it  becomes  feasible,  by  cougressional  legislation,  to  carry  out  the 
^Bilan  of  cotiieutration  in  the  manner  proposed  by  ])lan  No.  1  of  the 
^Keport  of  the  board  on  arsenals  of  1874.  In  coucludiog  this  report, 
^Klie  board  concurring  to  the  fullest  extent  in  plan  No.  1  of  tbe  report  of 
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the  board  on  arsenals  of  1874,  would  earnestly  urge  on  tbe  Deparl 
ment  the  wisdom  and  economy  of  the  concentration  of  ordnance  man 
factnres  and  other  facilities  as  proposed  by  that  plan,  and  recommeuds 
its  favorable  indorsement  by  the  proper  authorities  for  congressiouai 
action. 

OPINIONS  AND   RECOMMENDATIONS  OF  THE  BOARD. 

Rome,  6a.,  as  a  proposed  site  for  a  United  States  arsenal  for  tin 
South  : 

The  geographical  position  of  the  monntainons  region  of  Northwest- 
ern Gteorgia,  the  general  healthfulness  of  this  part  of  the  Soutli.  and 
its  great  natural  advantages  in  mineral  wealth  and  agricultural  re- 
sources, render  this  section  of  our  country  prominent  for  the  location  (rf 
sites  for  manufacturing  purposes,  especially  those  devoted  to  such  fab- 
rications as  are  needed  for  ordnance  uses. 

Home,  well  located  at  the  confluence  of  Oosteuaula  and  Etowrt. 
forming  the  Coosa  branch  of  the  Alabama,  has  a  well-developed  railroad 
system  connecting  it  with  the  great  trunk-roads  of  the  United  StiHeSi 
and,  by  the  contemplated  improvements  of  its  watercourses,  can  1« 
connected  by  this  mode  of  transit  with  the  Gulf  of  .Mexico.  The  n- 
sources  of  the  immediate  surrounding  country  in  iron-ores,  and  Ih* 
means  of  it«  reduction  into  charcoal-i)ig;  its  agricultural  and  n1au^fl^^ 
tnriug  advantages:  its  availability  in  sites  for  workshops  and  olbw 
essential  features  fbr  au  industrial  establishment,  are  additional  ele- 
ments in  its  favor. 

While,  however,  acknowledging  its  merits  in  the  above  regards,  yol 
its  geographical  position,  and  rail  and  water  communications — prime 
and  essential  features  in  location — are,  in  the  opinion  of  the  board, 
inferior  to  those  of  the  Augusta  arsenal,  Ga.  The  latter  being  already 
located  and  jjrovided  with  suitable  buildings,  has  all  the  jirime  reqni 
sites  for  a  southern  arsenal  for  storage  and  repairs,  and  the  board  can 
not,  therefore,  favorably  recommend,  at  this  present  juncture,  its  aban* 
doumeut  and  the  provision  of  a  now  arsenal  at  Rome,  Ga. 

S.  CRISPIN, 
Bvt.  Col,  U.  8,  A.,  Lt.  Col.  Ordnance^  President  of  the  Board. 

T.  J.  TREADWELL, 

Major  of  Ordnanct. 
T.  G.  UAYUJR, 
Major  of  Ordnance,  liecori 
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OPINIONS  AND  RECOMMENDATIONS  OF  THE  BOARD  OF  OFFICERS  COS^ 
VENED  BY  ORDERS  OF  THE  CHIEF  OF  ORDNANCE,  DATED  NOVBM'^ 
BER  11',  1873. 

•  •  •  •  •  •  I 

"  On  the  best  method  of  concentrating  the  manufacturing  operattoni 
of  this  Departmctit  east  of  the  Mississippi  River,  either  by  the  estali- 
lishment  of  a  grand  arsensl  on  the  Atlantic  seaboard  or  the  enlarg 
ment  of  and  concentration  of  work  in  one  or  more  of  our  arsenals,  dis 
continuing  the  remainder  of  the  arsenals,  or  retaining  one  or  more  i 
mere  places  of  dejwsit.'' 

Plan  1. 

"The  Ordnance  Department,  for  nearly  the  last  thirty  years,  in  tb( 
performance  of  the  various  duties  intrusted  to  it  by  law  under  the  8c  " 


REPORT  or  THE  CHIEF  OP  ORDKANCE. 


593 


Ifcnry  of  War,  in  tlie  manufacture  and  procurement  of  all  ordnance  and 
Rnancest/jrefi  for  armies  called  iuto  the  field  at  different  times  during 
is  period;  also,  in  flie  providing  of  warlike  stores  for  the  prospective 
wants  of  future  armies,  the  armaments  and  material  for  sea-coast  de- 
jsea,  the  material  for  arming  and  oquiitping  the  militia,  and  the  per- 
jance  of  the  injportaut  experimental  duties  intrusted  to  its  care,  has 
jWrienced  during  this  period'more  or  less  serious  embarrassment,  not 
Iv  from  the  inadequacy  of  existing  facilities  at  the  present  arsenals  of 
bnstruction,  but  from  their  locatifins  and  limited  resources,  neceysitat 
Ig  the  conduction  of  the  manufncturing  Operations  at  diflerent  points, 
idely  se]>arated,  and  being  more  or  less  objectinnnhle  on  account  of 
msportation,  procurement  of  labor  and  material,  and  at  the  loss  of  the 
Hdent  economy  of  a  judicious  concentration  of  ordnance  mannfactures. 
I*'  Our  present  arsenals  of  construction,  located  between  the  Mississippi 
rer  and  Atlantic  Ocean,  are  widely  scattered  from  Maine  to  Georgia, 
lis  policy  of  location  was  necessary  at  the  time  of  tlieir  establishment, 
when  but  few,  if  any,  railroad  means  of  transit  existeil  in  our  country, 
Uk(1  when  it  was  important,  from  this  cause,  that  e(|iiipment  of  troops 
jBonld  be  made  at  or  near  the  localities  where  raised. 
If     "  But  at  the  present  day,  when  our  elaborate  and  perfected  railroad 

Iorw]  telegraph  systems  of  communication  have  rendered  the  <irie*tion  of 
tance  one  of  but  secondary  importance,  we  can  now  take  advantage 
these  improvements,  and  subserve  the  true  interests  of  economy,  per- 
t  our  prodiietj^,  and  attain  the  other  manifest  advantages  of  a  policy 
seutralizalion  by  a  concentration  at  one  grand  arsenal  of  the  most 
ini[)ortaut  manufacturing  operations  in  the  Department. 

"  The  great  imi>ortaiute  of  carrying  out  this  policy  at  a  '  grand  arsenal 
the  Atlantic  seaboanl '  has  been  fully  recognized  and  urged  in  the 
jort  of  the  Chief  of  Ordnance  of  December  3,  IHtiL',  and  repeatedly 
fcssed  upon  the  notice  of  the  War  Department,  and  the  action  of  Con- 
ess  earnestly  recommended,  iu  the  subsequent  annual  reports  of  this 
Ice  from  1869  to  1873. 

'The  first  consideration  iu  the  location  of  an  arsenal  of  construction, 

^effect  these  ends,  is,  evidently,  that  it  should  occupy  a  comparatively 

IJtral  geographic.'il  i»osition  with  respect  to  the  Atlantic  s<.<al)oard,and 

re  at  comman<l  the  facilities  of  one  of  our  great  commercial  centers. 

The  pre  eminence  of  the  city  of  New  York,  in  its  gigantic  means  for 

^nait  and  for  prompt  distribution  of  all  warlike  stores  to  all  points  of 

Uuited  States,  its  unsurimssed  resources  iu  labor  and  nuvterial,  and 

aJvaulages  in  a  geographical  point  of  view  over  any  city  on  our 

isl  as  a  distributing  point,  renders  the  location  of  an  arsenal-site  in 

vicinity,  if  itraclicalile,  of  the  greatest  importance  ;  and,  accordingly, 

board  Las  directed  its  examination  partiuularly  to  this  section  of  the 

in  try. 

"A  consideration  and  examination  of  the  snrmundings  of  New  York 
point  corirlnsively  to  the  immediate  north  of  Newark,  N.  .1.,  as  the  sec- 
tion of  country  jtossessing  the  Ijest  advantages,  and  as  being  most  eli- 
■iblc  and  desirable  for  locating  the  proposed  arsenal. 
^P'The  land  here,  bordering  on  the  Passaic  Itiver,  rises  from  the  level 
"^tlie  river  to  a  height  of  over  100  feet,  aiul  then  gra<lually  slopes  east- 

ii*rd  to  the  niea<low-lan<l8  bordering  on  the  riacUensaok. 
B'  The  character  of  the  ground  gives  it  natural  features  of  <Iefense,  and 
■s.  added  to  its  location  (see  Map  1)  with  respect  to  important  works 
defense  of  New  York  Harbor,  and  its  freedom  from  the  possibility  of 
ifival  attjick,  are  considerations  of  the  highest  importance. 
^■*  The  diverging  main  lines  of  railroad  from  Jersey  <'ity  and  Hoboken, 
H        38  ORD 
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at  present  eleven  in  number,  bring  this  Bite  in  close  ami  rapi<l  coiumii- 
nication  with  New  York  ancl  the  country  at  large,  and  the  water-facili 
ties  of  the  Pasxaie  and  Hackensaclc  are  available  for  I 
of  supplies  to  and  from  the  harbor  of  the  commercial  mei; 
country. 

"A  special  site  on  tbi8  ground  baa  been  selected  and  Borveyed,  (i 
report  of  Mr.  H.  N.  Babuock,  marked  L*',)  aud  is  represented  ia  del 
on  niap  marked  2. 

"  Its  location  with  respei-t  to  New  York  City,  Newark,  and  the  bi 
-lounding  country,  also  with*re8pe(;t  to  railroad  and  water  means  of  tr» 
Kt  with  New  Y'ork,  is  shown  by  the  ac(;ompanying  map,  marked  3. 
*"  It  will  be  seen  (Map  3)  that  this  site  is  distant  about        •         • 
from  New  Y'ork,  and  aiiont  thi-ee  miles  from  the  suburbs  of  Newark.   It 
has  a  frontage  on  the  I'assaic  of        •        •        •         •        •         ,  and 
tending  eastward,  as  it  does,  from  the  Passaic  River  to  the  Ilackeu: 
meadows,  it  thus  has  access  to  both  rivers. 

"A  short  line  of  railroad        •        •        •        will  connect  the  site  vil 
the  railroad  system  of  the  country,  and  at  a  slight  cost  of  couatructii 

owing  to  the  level  character  ol  the  adjacent  lands. 

•  •  •  •  •  •  • 

"A  snitable  proof-ground  for  ordnance  adjoining  the  arsenal  site 
sliown  on  M:ii)3,  and  marked  (P.  G.)       •        •        •        It,  wir 
tute  a  valuable  adjunct  to  the  arsenal,  and  it  is  recommended  i 
seemed,  if  the  site  for  the  latter  be  approved  aud  purchased. 

"  The  above-reconunendcd  purchases  ilo  not  provide  fur  suirage-dtjWl 
on  the  waters  of  New  York  Harbor,  to  bo  specially  utilized  in  time* 
war.  Our  recent  past  experience  in  the  rebellion  has  shown  that 
facilities  can  be  readily  extenij)orized  when  needed  from  buildingi 
wharfages  already  existing  for  ordinary  commercial  purpo.ses  in 
York  Harbor,  and  at  a  les.'*  cost  than  would  be  iucurred  in  their  permi 
nent  provision  by  the  Government. 

"It  would  appear  from  the  above  considerations  and  facta,  that 
B,grand  arsenal'  of  construction  can  be  located, at  a  reasonable  and  mi 
JBrate  cost,  on  the  Atlantic  coast,  and  at  the  most  desirable  point  for 
concentration  of  ordnance  manufactures. 

"  In  view  of  this  fact,  there  remains  to  be  considered  and  deterrailu 
the  proper  distribution  of  the  duties  of  the  I)e[)artraeut,  based  upon 
early  establishment  of  this  arsenal,  and  tho  proper  disposition  of  am 
arsenals  as  its  erection  will  render  no  longer  needed  for  the  services 
the  United  States. 

"The  arsenals  and  armories  now  established  east  of  the  Mississippi 
River  are  as  follows,  to  wit: 

"  Kennebec  arsenal,  Augusta,  Mo. 

"  Watertown  arsenal,  Watertown,  Mass. 

"Springfield  armory,  Springfield,  Mass. 

"  Watervliet  arsenal.  West  Troy,  N.  Y. 

"  New  Ycnk  arsenal.  Governor's  Island,  New  Y'ork  Ilarbor. 

"  Pikesville  arsenal,  Pikesville,  Md. 

"  Frankford  arsenal,  Philadelphia,  Pa. 

"  Washington  arsenal,  Washington.  It.  C. 

"  Fort  Monroe  ar«eiial,  Olil  Point  Comfort,  Va. 

*'  Angusta  arsenal,  Augusta,  Ga. 

"  Indianajiolis  arsenal,  Indianapolis,  Ind. 

"Columbus  arsenal,  Columbus,  Ohio, 

"  Allegheny  arsenal,  Pittsburgh,  Pa. 

"Detroit  arsenal,  Detroit,  Mich. 
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"  Tho  principal  innnufacturing  operations  of  the  Di^jiart incut  are  now 
performed  at  the  followiufj  arsenals,  to  wit:  Watertown,  engaged  in  the 
protluctiou  of  sea-coast  carriages  and  projectiles  for  heavy  gnns  ;  Spring- 
field armory,  in  tho  manufacture  of  suiallarnis ;  Watervliet,  in  the 
t'acture  of  leather-work;  Fraukford  arsenal,  in  small  arm  animu- 
1  ;  and  Fort  Monroe  arsenal,  in  sea-coast  carriages  and  on  experi- 
lueiilal  duties.  The  remaining  arsenals  in  tho  above  list  are  either 
engaged  in  small  repairs  or  are  sinjply  storage-depots  for  the  cjire  und 
preservation,  issue  and  receipt,  of  ordnance  and  ordnance  stores.  It  is 
believed  that,  except  small-arms  and  small  arm  ammunition,  the  more 
im])ortaut  ordnance  and  ordnance  stores,  more  especially  those  for  iield 
and  siege  artillery  and  those  to  be  provided  for  the  use  of  our  sea-coast 
defenses,  such  as  cannon,  hcjivy  sea-coast  carriages,  projectiles,  and 
ammunition,  and  other  stores  and  appliances  for  their  service  and 
maneuver,  also  harness  and  the  more  elaborate  articles  of  leather-work, 
eliould  all  bo  made  at  the  grand  arsenal  of  construction. 

"The  manufacture  of  our  small-arms  and  small-arm  ammunition  for 
onr  present  armies  and  militia,  and  for  our  reserve  .supply,  is  one  of 
the  greatest  importance;  and  as  the  Springfield  armory  is  a  model  one 
of  the  world  in  the  perfection  of  its  fabrications,  and  the  extent  and 
completeness  of  its  arrangements  and  facilities  for  the  production  of 
this  class  of  warlike  stores,  the  board  regards  tho  retention  of  this 
establishment  as  a  foregone  conclusion,  in  its  proposed  i)lau  for  concen- 
tration, for  the  fabrication  of  its  present  specialty,  and  such  other  work 
as  it.s  facilities  may  accommodate.  Kecoguizing  also  the  almost  imper- 
ative necessity,  in  order  to  secure  perfection  in  production  in  the  fiibri- 
cation  of  small-arms  and  small  arm  ammunition,  that  they  should  be 
produced  side  by  side,  the  board  is  of  the  opinion  that  arrangements 
^ould  be  made  for  the  transfer  of  the  present  manufacturing  operations 
B  small  arm  cartridges  at  Fraukford  arsenal  to  tho  Springlield  armory 
as  early  as  it  can  be  accomplished  with  economy  and  with  a  duo  regarrl 
t<}  otiier  important  public  interests.  The  more  simple  leather-work 
fabrications  of  infantry  and  cavalry  accoutermeuts,  and  perhaps  some 
other  kinds,  all  ilemandod  in  quantity,  and  requiring  little  but  no  special 
appliances  for  their  manufacture,  can,  it  is  thought,  be  economically 
and  judiciously  made  at  one  of  our  present  arsenals.  Tho  board  recom- 
mends tho  retention  of  tho  Frankford  arsenal  for  this  purpose.  Its 
geographical  position  and  its  facilities  of  shoi)s  and  store-houses  and  for 
material  and  labor  of  the  kind  required,  its  moans  of  transit  and  its  eloso 
and  quick  connection  with  the  proposed  grand  arsenal  at  Newark,  N.  J., 
point  conclusively  to  its  retention  for  the  purpose  suggested,  and  as 
part  of  tho  proposed  plan  for  concentration. 

"It  will  be  seen  that  the  design  contemplated  by  the  board  is  to  con- 
centrate all  the  priucii)al  manufacturing  operations  of  the  Depaitment 
at  the  proposed  grand  arsenal,  the  Springlield  armory,  and  at  Frauk- 
ford arsenal. 

"  It  remains  now  to  designate  those  arsenals  which  it  is  proposed  shall 
bo  retained  to  meet  the  wants  of  the  country  as  arsenals  for  storage  aud 
repair,  aud  those  to  be  used  simply  as  depots  for  tho  care,  preservation, 
receipt,  and  issue  of  warlike  stores. 

"A  careful  anil  mature  consideration  of  the  question  leads  the  board 
to  recommend  the  retention  of  the  following  arsenals,  to  wit:  Augusta 
and  Fort  Monroe  as  arsenals  of  storage  and  repair,  and  Kennebec,  New 
York,  and  Indianapolis  arsenals  as  depots  for  storage  and  issue.  This 
will  leave  to  bo  sold  the  Watertown,  Waiervliet,  I'ikesviile,  Washing- 
ton, Allegheny,  Columbus,  and  Detroit  arsenals. 
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'^  Tlie  reasons  for  tlie  retention  of  tbe  above  arsenals,  as  rocoinucuded 
by  the  board,  are  as  follows,  to  wit: 

*'.-li/_f/H«f<i  amrntil. — This  is  tbe  only  arsenal  left  in  tbo  entire  Sooth, 
east  of  Uie  MississipiM,  and  the  uoaresr  conHtnicting  arsenal  to  it  iothe 
f)ropoM?<l  |i1un  will  be  nearly  eight  hundred  miles  diNtant.     Its  retMM^H 
and  improvement,  and  sufficient  enlargement  to  render  it  adcqad^^l 
supply  the  needs  of  the  Department  in  the  Sonth.  in  the  opinion  of  the 
lioard,  is  a  matter  of  wisdom  und  in  fact  a  iiecessity.     The  proposf<l 
ini|irovenients  and  enlarf^enient  (see  memoraiidnm  letter  of  board  lulJ 
dressed   to  Cnpfain    Hill,  JLirch  7.  J87t,  oflicial   copy  of  which  wiiM 
ftont  to  that  ortlcer  March    10,  1874,  and   the  report  of  that  otiicffa 
<lated  March  10,  1871)  can  bo  secnrcd  at  a  moderate  cost.      I'-  "f"*^ 
eut  workshops  and  bnildin'js  are  in  excellent  condition,  are  si  1 

large  in  plan  to  be  utilized  almost  without  cost  in  the  romou.  ui.g  .iJ 
the  arsenal  as  one  for  storatre  and  repair.  The  location,  inland,  iaom 
of  the  best  in  the  South,  both  jjeofjraphically  and  in  its  rail  and  w»t«fl 
facilities,  for  the  recej^iion  and  distribution  of  supplies  for  the  SoulM 
These  and  its  other  advanta;^es  for  the  purr'oses  refjnired,  (see  Cuptalfl 
Hill's  report,)  and  its  tieiieral  bealthfulness,  further  continn  the  bouffl 
in  its  O])iiiion  as  to  the  i)ropriety  and  necessity  of  retention  of  tbfl 
AuRHsta  arsenal.  Its  KPn*"'"'  I*'i»"  J*"*!  'ts  location  with  respect  M 
Auftusta  (Jity  is  },'iven  in  the  ac<!oinpanyin)j  mai),  nmrke<l  4.  fl 

''Fort  Monroe  (irHcual,  Vinjiiiia. — This  arsenal  is  located  on  a  Gorenfl 
nient  reservation,  and  its  connection  with  Fort  Monroe  renders  its  miH 
impossible.  It  is  well  [iruvided  with  shops  and  machinery,  and  is  tuH 
niira'lily  siinated  ^<'o^rapbically  on  the  waters  of  Ilainptou  lioads  ftfl 
fitting  out  expeditions,  as  was  shown  in  the  late  war.  ■ 

"The  arsenal  as  it.iiow  exists,  however,  is  considerably  scattered  oveM 
the  (jovernment  reNervation,  and  as  a  matter  of  economy  and  eflieiencj* 
it  is  recommended  by  the  board  that  all  the  arsenal  property  inside  tlu 
fort,  consistiTig  of  quarters,  barracks,  and  office,  be  turned  over  to  tlitj 
garrison  ot  Fort  Monroe.  The  storehouses  and  other  temporary  builctl 
ings  should  be  torn  down  and  the  materials  applied,  as  f^n  tJ 

ble,  to  the  erection  of  suitable  structures  rendered  necc  J 

action,  outside  the  fort  in  the  vicinity  of  its  shoi)s.     Tlie  i.  i1 

buildings  reipiired  to  Ije  erected  by  this  plan  would  cost  but  li.  iJ 

tional  to  the  value  of  the  material  obtained  by  the  removal  of  the  stoitl 
Louses  and  buildings  inside  the  fort.  The  buildings  inside  the  fun 
should  not  be  abandoned  or  turned  over  until  their  places  are  siipplitjfl 
by  snit«l)le  structures  contemplated  to  be  erected  outside  the  fort.        ■ 

'^Kennebec  ar»enal. — This  arsenal  is  situated  on  our  uortheast4>rn  froiill 
ier,  bordering  on  Canada,  is  well  located,  has  the  requisite  faciliti«« 
and  is  deemeil  necessary  for  retention  to  8ui»ply  the  present  and  proifl 
pective  wants  of  that  section  of  our  country.  M 

^^Xew  York  «>«e/i«/.— This  arsenal,  located  on  the  glacis-slope  of  9oH 
Oolumbns,  Governor's  Island,  is  not  available  for  sale.  While  iticapifl 
ble  of  .and  having  no  manufacturing  (\icilities,  yet  it  has  coiuparativelJ 
Ostensive  storage  capacity  and  wharfage,  anrl  sujierior  fin  '^^H 

itx  location  in  New  York  Ilarbor,  for  the  distribution  of  ~  ,  flH 

will  thus  form  a  valuable  adjunct  for  storage  in  connectiuu  wiili  VtM 
proposed  grand  arsenal.  1 

"  Iti<liun((polisarsiniaL — The  construction  of  a  large  arsenal  on  1 

lanti(!  <!oast  and  the  disestablishment  of  the  interior  ones — Ai  ^lU^j 
and  Columbus — will  leave,  it  Is  belicve<i,  too  great  an  areaufcoQ^^H 
between  the  Atlantic  co;ist  and  the  Uock  Island  arsenal  (the  proplHH 
arsenal  and  armory  of  the  valley  of  the  Mississippi)  uuprovideil  witfl 
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^B  ori1niinctvd<'>|)ot,  mill  lieiicu  Mii«  boani  ri-Rommetiil  tliu  reti-ntioni  of 
^Be  ]ii(liiiiiiip<)liH  Hrsciial  sih  ouo  fur  storagt^  and  \Hsan  to  iiie(.'t  the  waiitn 
^V  tlii<  uortlierri-lakfi  frontier  uiiil  tliP  ci>fitral  portion  of  our  connlry 
^Biif;  to  the  ininiediate  west  of  tiu^  Atlantic  States.  IiulianajKJJis  is  a 
^Beat  railroad  itenter;  its  utlior  facilities  are  prominent,  and  the  [troseut 
^Boiial  at  thiH  point  baa  in  itn  substantial  and  cai)acious  storehou.scs 
^■il  other  advantages  all  that  i^  needed  for  the  pur[)ose  required. 
^W^  lu  order  to  iuangiirato  Huh  fjeueral  plan  for  conecntraliori  the  board 
^Komniend  that  Congress  bo  a.skod  to  make  the  necessary  appropria- 
^Biis  for  the  iminediata  purchase  of  the  site  for  the  grand  arsenal  pro- 
^Bed,  and  for  the  erection  of  suitable  baildings  imrnediatel.v  reipiirod 
^Kreon.  nud  to  enact  a  law  authorizing  the  sale  of  the  arsenals  above 
^Bpignated. 

^V^  The  arwnala  that  can  be  sonn  prepared  for  disposition  are  Wash- 
^Ktoo,  Allegheny,  ('oluralms,  Detroit,  and  PikesvUle.  The  tbllowing 
^KenalH  should  be  disposed  of  at  snch  times  as  the  stores  now  tnanii- 
^Ktured  at  them  (;an  lie  provideii  for  at  the  grand  arsenal,  viz:  Water- 
^Bru  arsenal,  Massachusetts,  and  Watervliet  arsenal.  New  York.  It 
^ftippareut  that  no  sales  should  be  made  until  the  l)i'[)artnieut  is  fully 
^Hpared  elsewhere  to  replace  the  facilities  lost  by  the  disposal  of  any 
^Kpur  arsenals. 

^B*  It  is  evident  that  any  judicious  plan  j'or  the  disposition  of  even  those 

^ktioals  most  available  at  present  for  sale,  under  the  above-proposed 

^fcangemeut  of  the  ordnance  facilities  for  the   United  States,  would 

BRluire  two  or  three  years  for  consummation,  and  hence  the  necessity 

of  appropriatious  by  Congress  to  secure  the  site  for  the  contemplated 

♦  graud  arsenal,'  and  its  ]>reparation  for  buildings ;  the  erection  of  some, 

aud  the  making  of  improvements  required  at  its  initiatiou,  cannot  but 

be  apparent. 

^' Jt  should  be  provided  by  law  that  tbe  nei;  proceeds  of  all  sales  of 
arsenals  should  be  used  in  building  up  the  '  grand  arsenal.'    The 
sent  estimated  <'0st  ot  the  arsenal  site  and  adjacent  proof  ground  is 
J2fi2,27.5. 

I"  To  purchase  this  site  and  to  provide  for  improvements  and  build- 
Is  which  should  and  can  be  provided  ^luring  tlie  first  year,  it  is  recora. 
pded  that  Congress  be  asked  at  its  next  session  for  an  appropriation 
bqaate  to  secun^  the  site  and  proof  ground,  and  an  additional  sum, 
I  exc«e<liug  §:oOO,000,  for  such  improvements  and  structures  as  the 
^artment  may  deem  best  aud  most  expedient  to  at  first  provide. 
"The  accom])anyiiig  statement,  jirepared  from  the  reports  of  the  com- 
manding ollic^-rs,  appended,  marked  "AA,"  shows  an  estimated  return 
y^iu  the  .side  of  those  arsenals  which  can  be  most  readily  prepared  lor 
^n)Ositioii  at  i)resent,  (if  the  jtrojiosed  plan  is  adopted,)  in  the  aggro- 
^Ke  of  $2,l(l!(,.50(>.5fi,  aud  that  the  jiroceeds  of  the  two  remaining  ones, 
|H(itertown  aud  Watervliet,  whose  disposition  must  l>e  at  least  delated 
■flTitil  they  are  fidly  superseded  by  the  juoposed  new  arsenal,  will  be 
|4lj41-t.2.'57.  Valuable  machinery  now  on  baud  at  the  arsenals  reeom- 
Handed  to  be  sohl  and  dismantled  can  be  utilized  at  the  '  grand  arsenal.' 
^Blei  grand  aggregate  resulting  from  the  conten)plated  sales  will  be 
^■/»'J6,.S27..'j<!.  This  amount  will  undoubtedly  go  far  toward,  if  not  bo  eu- 
^Kly  adequate  for,  the  full  accom|ilishmei^t  of  the  contemplateil  con- 
^Atration  of  our  ordnanc«  manufactures  and  facilities,  and  at  a  |ioint, 
^Bose  superior  local,  geographical,  and  other  advantages  seem  to 
^Huaud  centralization;  and  wlien  we  consider  the  undoulrled  improve- 
^Hiits  to  be  attained,  the  ease  with  which  they  can  be  secured,  an<l  the 
^■»si)ectively  small  outlay  required,  it  is  believed  that  sDund. judgment 
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and  a  wise  economy  will  point  to  tbe  importance  of  an  earl;  "iisb- 

ment  of  this  proposfd  distribution  of  the  duties  of  the  Ordi |)dit- 

incnt  of  the  United  States. 

"Plan  2. 


"  While  the  board  is  nnanimoua  in  the  opinion  that  the  foregoing  plan  j 
will  in  the  best  and  most  satisfactory  manner  economize  and  perfect  1 
manufaclnres  of  the  De]iartment,  and  otherwise  provide  for  its  wanl 
east  of  the  Mississippi,  yet  it  feela  called  upon,  under  the  orders  conven^ 
ing  it,  to  submit  another  arrangement  for  concentration,  based  upon  tb8 
extension  of  the  grounds  and  the  enlargement  of  the  manufacturing  and  i 
storage  facilities  of  one  of  our  large  arsenals  of  construction,  in  lieaofj 
the  establishment  of  a  new  one. 

"The  board  finds  this  a  difMcnlt,  if  not  impossible,  problem  to  sati 
factorily  solve,  owing  to  the  want  of  a  decided  pre-eminence  in  tbein-j 
portant  essentials  requisite  at  any  one  of  our  jirescnt  ai-si>nals  of  con^ 
struction.  The  one  best  adapted  for  this  purpose  and  possessing  groiit*(} 
advantages  than  any  other,  from  its  central  geographical  position  wiB 
respect  to  the  Atlantic  coast,  (see  map  marked  '  No.  li;!,')  easy  and  i 
procurement  of  labor  and  material,  and  from  its  facilities  for  sto 
transportation,  and  distribution  of  its  products,  is  the  Frankford  I 
nal.  Its  enlargement  is  practicable,  as  the  adjoining  farms  (see 
pcnded  map,  marked  '5,'  and  report  of  the  commanding  otticer)  cftnl 
purchased. 

•  •••••• 

"The  water- frontage  of  Frankford  arsenal  on  the  Delaware  can 
made  available  for  transportation,  and  the  grounds  can  be  readily 
nected  by  rail  with  the  great  railroad  systems  of  our  country. 

"  Its  geographical  jtosition  is  by  no  means  as  accei»table  as  the  pf*' 
posed  site  near  New  York  City,  and  its  extension  would  not  in  tJifl 
highest  degree  provide  for  our  wants;  but  yet  it  is  the  only  estnl  ' 
ment  for  the  purpose  that  the  board  can  in  its  judgment  point  to  a-  • 
titled  to  consideration,  with  the  view  to  enlargement  and  modiflcatiuB, 
to  supply  the  place  of  a  new  grand  arsenal  of  construction. 

"  In  the  event,  however,  of  its  contemplated  enlargement,  the  1..  ,  - 
recommends  that  the  Springfield  armory,  in  addition  to  its  pn 
uses  and  the  tuanufacture  of  small-arm  ammunition,  have  also  ii 
ferred  to  it  the  manufacture  of  that  class  of  leather-work  contemplate  •!  i- 
the  first  i)lan  to  be  fabricated  at  Frankford  .arsenal, 

"This  arrangement,  as  uo  other  changes  in  the  first  plan  pro-     -^  '  '• 
the  board  are  deemed  advantageous,  would  leave,  after  the  d 
of  the  arsenals  heretofore  recommended  to  be  sold,  the  ordnaii 
of  the  country  to  be  performed  at  the  following  arseuals  ami 
viz: 

"  First.  Frankford  arsenal,  Springfield  armory — arsenal  and  armo 
of  coustruction. 

"  Second.  Fort  Monroe  arsenal,  Augusta  arsenal — arsenals  for  stor 
issue,  and  repair. 

"Third.  Kennebec   arsenal,    New  York   arsenal,  and  Indianai 
arsenal — arsenals  for  storage  and  issue. 

"In  concluding  tlii.s  part  <)),'}\ie  report,  the  board  feels  called  "■••• 
state  that  this  second  i»lan,in  its  judgment,  offers  noconsiderab 
lages  even  on  the  R<'.oro  of  econoiuy;  and,  therefore,  it  feels coii-mi.iiii>: 
not  to  recommend  it*i  adoption  unless  it  is  impracticable  to  carry  out  It 
first  plan  or  its  equivalent. 

"The  accompanying  maps,  marked  from  4  to  17,  show  the  extent  i 


REPORT   OF   THE   CHIEF    OF   OUIiNAKCE. 


I 


599 


Is  and  location  of  ihfi  ImilditiKs  at  our  prestmt  arsenals  east  of 
Missnissippi,  The  peot^raiiliical  i)o.sitioii8  of  tbe  arsfiials  aud  their 
and  vruter  comniuuicatious  are  sUowu  ou  map  No.  'M. 

"  POWDEn-DEPOT  SITES. 


"  The  essential  re<|uisite8  for  a  powder-depot  site  nro  fnlly  set  forth  ia 
the  instructions  of  the  Oiiief  of  Ordnance  to  the  board  convened  at  New 
York  City,  dated  October  (5,  18ti(i,  to  wit: 
^"  » In  selecting  sites  for  these  two  depots,  the  following  consideratioDS 
^^kst  be  observed : 

^'"Ist.  The  depots  shonld  be  in  a  region  of  country  which  does  not 
admit  of  being  densely  populated,  so  that  the  destruction  of  life  and 
property  by  accidental  explosions  would  be  as  small  as  possible. 

"  '  2(1,  They  shonhl  be  of  snfticient  extent  to  contain  in  suitable  posi- 

»(ns  magazines  to  store  not  less  than  10,000  tons  of  powder  for  the 
pot  near  New  York,  and  not  less  than  6,000  tons  for  the  other  depot. 
"»;id.  They  should  be  near  to  a  principal  railroad,  that  they  may  be 
readily  connected  with  it  by  a  railroad  belonging  to  the  Government, 
and  at  a  point  where  transportation  can  be  had  with  facility  at  all  sea- 
Rops  to  all  points  uu  the  seaboard,  to  the  interior,  and  to  the  lake  front- 
ier.' 

"The  board,  although  deeming  it  of  the  first  importance  that  the 
powder-depot  should  be  established  near  the  contemplated  grand  arsenal 
of  construction,  yet  in  its  surveys  due  attention  was  paid  to  important 
local  particulars. 

t"  The  vicinity  of  New  York,  on  the  line  of  the  Erie  Uailroad,  it  was 
gown  from  the  surveys  of  the  board  of  1.S60,  could  not  only  furnish 
tos  in  every  way  desirable  for  the  proposed  depot,  but  the  beat  attain- 
able in  the  country. 

"The  board  made  not  only  the  snrvej-s  mailo  by  the  board  of  1SC6, 
bat  also  additional  ones. 

"The  special  particulars  of  the  sites  selected  to  choose  from  are  given 
in  the  acc;ompanying  maps  marked  from  —  to  — ,  and  their  relative  posi- 
tions to  the  proposed  graud  arsenal  are  given  in  the  accompanying  map 
parked  — . 

■|"Kegar;liug  this  subject,  the  board  (concurring  in  the  opinion  and 
^^■Sts  thereiu  set  forth)  quote  the  following  from  the  report  of  the  board 
■  l.%li: 

^•' '  The  location  of  a  site  for  the  depot  to  be  established  in  the  vicinity 
of  New  York  City  was  deemed  to  be  the  first  subject  for  consideration, 
and  preliminary  examinations  of  the  most  ai)i)roved  local  maps — e^n- 
taiuing  in  minute  detail  the  topogra[)hical  features  of  the  surrounding 
conntry  and  the  different  converging  lines  of  railroad  to  Now  York — 
wore  made,  and  detailed  inquiries  instituted  among  parties  possessing 
accnrate  and  special  knowledge  of  the  characters  of  Hpcvkil  localities. 

"  '  A  combination  of  immediate  water  and  railroad  facilities  for  trans- 
portation was  regarded  as  a  desideratum,  but  this  condition,  it  was 
found,  could  not  bo  fultilled  near  New  York  without  Siicrittcing  the  more 
requirements  of  a  site  as  set  forth  in  the  instructions  of  the 
lit. 
"' The  resnlt.s  of  the  preliminary  inquiries  and  examinations  of  the 
board  pointed  decidedly  and  clearly  to  the  valley  of  the  Itamajjo  Itiver, 
between  the  town  of  Sufforns,  N.  Y.,  and  Turner's  Station,  N.  Y.,  along 
the  line  of  the  Erie  UaiUoad,  and  distant  from  New  York  from  thirty- 
two  to  fifty  miles,  as  the  only  general  locality  which  had  all  the  prime 
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requisites,  and  would  in  all  probability  furnish  the  dissired  site.    (See 
map  Xo.  IS.)    A  detailed  examination  on  tliu  i>art  of  the  board  of  this 
tract  of  country — extending  from  Sufterns  to  Turner's — was  made.    Tbej 
general  topofrrai)hical  features  of  this  part  of  the  IJamapo  Valley  wwej 
found  to  be  hills  on  either  side  varying  from  lOlt  to  500  feet  in  heisbll 
(the  terminating  slojtes  of  the  Taeonic  range)  skirting  the  narrow  Uit-r 
.torn  lands  on  wLich  the  Erie  Railroad  is  located,  and  hero  and  tliewj 
broken  by  narrow  ravines  diverging  at  ditleront  angles  from  the  vallt'v,! 
and  at  intervals  iuterru|)ted  by  broader  ones,  on  some  of  Mhieh  ar«l 
located  the  small  villages  of  Kamapo  and  Sloatsburgh,  and  the  hamlii(| 
of  Southlields.     In  rear  of  these  heights  the  country  is  broken  by  uiirv 
row  ravines  parallel  to  the  valley  and  walled  in  by  the  opposite  hills. 

"  'These  superior  natural  features  for  our  puriwses,  with  the  abseiiwJ 
of  inhabitants  and  of  arable  grounds  for  cultivation  and  support  of  al 
dense  population,  determined  the  r|ucstion  as  far  as  general  location  wul 
concerned,  and  the  special  examinations  made  led  tu  the  selection  of* 
tract  which,  it  is  believed,  will  att'ord  an  excellent  site,  and  one  wlijckl 
■we  can  specially  recommend  as  having  every  retjuisite  that  could  hej 
desired,  leaving  out  the  advantages  of  immediate  water-trausporlatioo.^ 
(See  map  No.  IH.)  This  site  is  known  as  the  Augusta  tract,  situated  in 
Orange  and  Rockland  Counties,  New  York,  and  owned  by  Teter 
lard,  es(j.,  of  New  York  City.  It  is  thirty-eight  miles  frotn  New 
has  an  area  of  4,481  acres,  and  is  traversed  by  the  Erie  Railroad 
Ibe  valley  of  the  I{amapo.     (See  map  No.  1.) 

"  '  That  portion  of  the  projjcrty  west  of  the  Erie  Railroad,  boundedd 
the  east  by  the  line  extending  from  intersection  of  tbe  northern  line  witl 
the  railroad  southward  through  "Fox  Dill,"  "  High  I'eak,"  ancl  "  Anl| 
Ridge,''  and  bounded  on  the  west  by  the  property  of  Mead  anil  Sky 
and  on  the  south  and  north  by  the  "  Sterling  estate,"  has  been  .select* 
(an  area  of  about  ^i.'iOO  acres)  as  the  best  adapted  to  our  jiurpoa**! 
(See  map  No.  1.)    This  portion  of  the  tract  is  approached  liy  the  wc 
road  intersecting  the  "Orange  turnpike"  at  the  "saw-works,"  and  Icadr] 
ing  through  a  narrow  valley  to  the  "  fish-house,"  and  extending  theuo 
along  the  east  shore  of  Truxedo  Lake.    A  high  hill,  around  the  base  i 
which  the  road  winds,  guards  this  approach  at  the  "saw-works." 

"  '  The  line  of  hills  skirling  the  valley  of  the  Ramapo.  of  which  "  Vox 
Hill,"  "Ant  Ridge,''  "High  Peak,"  and  "Jion  Mine"  are  promi. 
points,  and  the  range  bordering  on  Truxedo  Lake  and  its  outlets  on  : 
Avest,  form,  it  will  be  seen,  matoiial  barriers  on  the  exterior;  and  as  tii. 
intervening  or  interior  ground  is  broken  by  ravines,  and  affords  uatuiMl 
traverses  between  which  to  locate  magazines,  wo  have  thus  uU  tbe 
natural  advantages  which  could  possibly  be  desired.  ^ 

" '  As  the  fall  from  Truxedo  Lake  along  the  valley  of  the  outlet  iaonfl 
80  feet  to  the  saw-works,  it  will  bo  seen  that  a  railroad  to  conii  '  "^ 
the  Erie  Railroad  at  this  point  can  bo  readily  constructed,  :  J 

connect  the  site  with  the  interior  by  rail,  and  with  New  York  Uity  \im 
rect  by  rail,  or,  via  Piermont,  by  rail  or  rail  and  water.  Tho  iiejin^| 
bauilet  to  this  property  is  Southlields,  a  wood  ami  water  station  of  tM 
Erie  Road,  four  miles  oQ ;  the  nearest  village  is  Sloatsburgh,  two  w^fl 
below.  (See  map  No.  1.)  The  ground  is  rocky,  ami  this,  eom^^H 
with  its  hilly  tiature,  renders  it  uusuited  for  agricultural  purpo»flSP^| 
residences,  (jr  for  manufacturing  .settlements.'  ^H 

"The  Augusta  tract,  however,  from  the  present  views  of  tbo  ownerfl 
(see  letters  of  !Mr.  Lorillard,  marked  'B"and  'K",')  may  be  too  costly  M 
enable  the  Government  to  secure  it,  and  the  board  extended  its  exanil 
nation,  and  selected  and  bad  surveyed,  as  next  best  aud  available  f<M 
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tlie  purpose,  the  sites  shown  in  detail  in  tbo  accompanying  maps,  alluded 
to  hf.retofoie. 
"These  sites,  •  *  •  in  the  general  features  of  .scclasion,  character 
f  ground — inclosed  by  their  hilly  barriers — ease  of  connection  with  the 
Erie  Koad,  and  other  essentials,  approach  the  perfection  of  the  Augnsta 
tract  sufficiently  near  to  render  tbem  available  for  our  i>uriKJse,  pro- 
vided the  former  cannot  be  secured  at  a  reasonable  price.  In  any  event 
the  board  deem,  from  the  results  of  its  general  surveys,  that  the  sexiure- 

ent  of  a  suitable  site  in  this  section  is  a  foregone  conclnsiou. 

•  •••••• 

"  In  concluding  this  part  of  the  report,  it  is  deemed  well  to  allude  to 
ibe  immediate  necessities  of  a  suitable  powder  depot  for  the  Atlantic 

est. 

"In  the  establishment  of  our  present  arsenals,  as  their  locations,  at 
he  time  of  their  construction,  were  but  sparsely  settled,  the  erection  of 
powder-magazines  on  these  Uovernment  reservations  provided  for  our 
wants  in  this  respect.  The  rapid  increase  of  population  in  the  adjacent 
owns  and  cities  has,  however,  iu  the  majority  uf  cases,  rendered  these 
lagaziues  dangerous  to  the  communities  iu  which  they  are  located, 
and  hence  theGovernment  either  has  abandoned  or  eventually  will  liave 
t«  essentially  abandon  the  storage  of  powder  at  all  of  our  arsenals. 
The  damp  sea-air  renders  our  fortitiaitions  unfitted  for  this  purpose,  and 
the  Government  has  now  large  quantities  of  jxiwder  rapidly  deteriorat- 
ing at  these  places  for  want  of  proper  storage-facilities.  About  2,500 
tons  of  powder  and  a,000  tons  of  niter  arc  now  on  hand. 

"The  necessity  of  immediate  action  is  hence  deemed,  it  is  believed, 
apparent,  and  it  is  earnestly  recommended  that  Congress  be  asked  at 
"ts  next  session  to  appropriate  a  sum  adequate  to  purchase  a  site,  and 
commence  the  provision  of  buildings  suitable  not  only  for  the  storage 
of  powder,  but  also  for  our  niter  supplies,  and  the  accommodation  of 
suitable  machinery  an<l  appliances  for  the  manufacture  of  experim(?utal 
owdcrs. 


'BIPEEllIENTAL  GBOCKD  FOR  HEATV  ORDNANCE. 


I 

^r    "  The  Department  has  long  felt  the  want  of  a  suitable  site  for  testing 
heavy  ordnance,  obtaining  ranges,  and  solving  the  vaiious  experimental 
^—.problems  connected  with  the  science  of  gunnery. 

^m    "  The  report  of  the  Chief  of  Ordnance  of  1872  thus  alludes  to  tho 
^■entire  inadequacy  of  our  present  facilities  iu  this  regard : 
^p    " '  It  has  been  compelled  to  avail  itself  of  the  limited  extent  of  ground 
^^ear  Fort  Jlonroe  for  the  prosecution  of  these  important  duties.    As 
the  artillery-school  of  practice  is  established  on  this  reservation,  tho 

J  pace  is  necessarily  too  contracted  for  the  operation  of  both.  Besides, 
he  range  obtained  on  land  is  but  little  more  than  a  mile,  and  that  over 
he  waters  of  tho  Chesai»eake  Bay  seldom  available;  whereas,  for 
Qicieut  experimental  iiurposes,  a  range  of  at  least  six  miles  is  india- 
•ensable. 
"  '  Some  central  point  convenient  to  railroad  comninnication,  with  a 
suitable  extent  of  level  ground,  could  be  readily  selected  and  purcliased 
at  a  small  cost.  Exi)eriment8  with  large  ordnance  cannot  be  properly 
conducted  without  the  best  and  most  approved  facilities,  such  as  every 
military  nation  has  found  it  necessary  to  provide.' 

"  The  main  features  that  sue  essential  to  such  a  site  are  that  it  should 
|1)e  comparatively  level,  easily  accessible,  not  traversed  by  highways  or 
extensive  watercourse-s,  uninhabited,  and  suflicieutly  remote  from  any 
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settlements  to  avoid  any  possiblp  accidonta,  anil  embracing  an  ext«ni 
land  from  seven  to  oigiit  niik-s  in  lenprtli  ami  from  one-lialf  to  one  mili 
in  width.     It  is  deemed  very  dt-siraiile  by  the  board  that  this  site  slioalii  I 
not  be  very  remote  from  the  grand  arsenal  on  the  Atlantic  seaboard,] 
nor  from  the  powder-doj)ot. 

"  The  level  beaches  and  flat  interior  lands  of  Long  Island  and  tbej 
coast  of  New  Jersey  were  all,  it  will  be  seen  by  the  re<;ord,  examined. 

"The  sites  examined  on  Long  Islaiul  are  in  the  vicinity  of  Babylon, 
Deer  Park,  Bay  Shore,  and  Islip.  The  gronnd  lies  here  in  extenhive 
level  stretches,  adapted  in  this  respect  for  our  purposes,  but  it  is  decmuil 
objectionable  by  the  frequency  of  rail  and  wagon  roads,  and  by  the  rap- 
idly-increasing settlements,  rendering  early  and  serious  iuterfurenoe  in 
this  regard  highly  probable. 

"The  Jersey  coast,  extending  from  Sandy  Ilook  to  and  inclndinjf 
Sqnan  and  Island  Beaches,  consists  of  level  and  long  stretches  of  sandy 
beaches,  and  the  upper  end  of  Sfiu.m  Beach,  in  the  vicinity  of  the  town 
of  Point  Pleasaut  and  Squau  Village,  has  the  best  local  advantages 
found  and  examined  by  the  board.  This  ground  has  been  carefully  sur- 
veyed under  the  direction  of  the  board,  by  Mr.  II.  N.  Babcock,  (sec  bis 

report,  marked  'M',')  and  a  site  selected.    (See  map  marked  '21.') 

•  •••••• 

"The  contemplated  rail  connection  would  be  about  two  and  onehiilf 
miles,  and  its  construction  would  not  require  any  extensive  excavatiou 
or  filling  in,  and  hence  it  can  be  built  at  a  moderate  cost. 

"  The  relative  location  of  this  site  to  tUo  grand  arsenal  and  the  pro- 
posed powder-depot  is  shown  on  the  accompanying  map  marked  'No.  1.' 
An  examination  of  this  map  will  show  that  ample  rail  facilities  connect 
this  section  of  the  counti-y  with  the  country  at  large.  The  present 
United  Slates  life  saving  and  signal  stations  located  on  the  beach,  it  i*' 
believed,  will  be  advantageous  to  our  use  of  this  ground  for  experi- 
meut.al  purposes,  while  our  occupancy  will  not  interfere  with  these  other 
branches  of  the  public  service.  The  meteorological  phenomena  of  this 
portion  of  the  coast,  such  as  the  force,  direction,  and  Iroquoucy  of  wind* 
and  occurrence  of  fogs,  have  not  yet  been  fully  determined,  but  all  tb«^ 
information  in  this  regard  which  the  board  could  obtain  is  preseuttMiU 
in  the  acxiompanying  reports.  j 

"While  this  site  does  not  possess  in  the  highest  degree  all  the  desired] 
requisites,  still  it  is  belie.ve<l  to  be  the  best  that  can  be  found  on  thfl 
Atlantic  coast  within  a  convenient  and  desirable  distance  from  Novn 
York  City,  the  proposed  grand  arsenal  and  the  depot  for  powder.  j 

"The  purchase  of  this  site,  building  the  proposed  railroad,  and  par*] 
fthase  of  right  of  way,  the  erection  of  the  necessary  buihlings,  and  im-l 
provement  of  the  ground,  it  is  thought,  will  not  exceed  )?IOi),UOO,  and  it] 
is  earnestly  recoaimonded  by  the  boiird  that  Congress  be  urged  to  mak&l 
the  necessary  approi)riations  at  its  next  session.  j 

"  The  (Joverumeut  reservation  at  .Sandy  Hook,  (see  map  markeil  •  No.1 
22,')  at  the  entrance  of  the  harbor  of  New  York,  distjint  eighteen  miles] 
from  the  city,  and  in  close  and  quick  communication  witli  it,  has  an] 
available  extent  in  length  of,  8.ay,  one  to  two  miles,  and  in  breadth  of, 
say,  three-fifths  of  a  mile.  Its  general  features  are  the  same  a-i  Squan 
Beach,  but  it  is  entirely  too  contracted  for  all  our  uses,  and  the  Lonjcj 
Branch  Railroad  limits  and  materially  interferes  with  its  usefulness  a« 
an  experimental  firing-ground.  However,  it  is  superior  in  geographical] 
location  and  equal  in  other  res[)ccta  to  our  present  facilitius  at  Fort 
Monroe,  and  in  the  interim  of  the  ostablishraeut  of  the  experimental 
ground  at  Squan  Beach  it  could  bu  utilizud,  (with  the  permission  of  tha 
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Engineer  Department,)  as  an  adjunct  with  Port  Mnnroe,  for  carrying  on 
Bach  experiments  and  proof  as  it  may  be  fitted  for  and  as  may  be  deemed 
desirable  to  hare  condacted  at  this  point. 

«  S.  CRISPIN, 
"  Bvt.  Col.  U.  8.  A.,  Major  of  Ordnance,  President. 
"  T.  J.  TBBADWELL, 

"  Major  of  Ordnance. 
"  T,  G.  BAYLOR, 
"  Major  of  Ordnance,  Recorder.^ 

IfOTE. — The  maps  and  drawings  referred  to  in  the  foregoing  report  do 
not  accompany  it.    They  are  filed  in  the  ofBce  of  the  Chief  of  Ordnance. 
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of  a  war  to  promptly  supply  all  our  forts  witli  tbeir  complements  of 
Bound  aDd  suitable  powders. 

I  may  mention  in  this  counectioti  that  powders  kept  in  our  arsenal 
magazines  do  not,  from  our  experience,  suffer  any  deterioration,  as  a 
rnle,  other  than  that  iucident  to  years  of  storage. 

In  conclusion,  I  would  respectfully  invite  attention  to  the  following 
extract  from  the  report  of  the  board  on  arsenals  of  1874 : 

"  In  conclnding  this  part  of  the  report,  it  is  deemed  well  to  allude  to 
the  immediate  necessities  of  a  suitable  powder-depot  for  the  Atlantic 
coast, 

"  In  the  establishment  of  our  present  arsenals,  as  their  locations  at 
the  time  of  their  construction  were  but  sparsely  settled,  the  erection  of 
powder-magazines  on  these  Government  reservations  provided  for  our 
wants  in  this  respect. 

"The  rapid  increase  of  population  in  the  adjacent  towns  and  cities 
has,  however,  in  the  majoritiy  of  cases,  rendered  these  magazines  dan- 
gerous to  the  communities  in  which  they  are  located,  and  hence  the 
Government  either  has  abandoned,  or  eventually  will  have  to  abandon, 
the  storage  of  powder  at  all  of  our  arsenals, 

"  The  damp  sea-air  renders  our  fortifications  unfitted  for  this  purpose, 
and  the  Government  has  now  large  quantities  of  powder  rapidly  det«. 
riorating  at  these  places  for  want  of  proper  storage  facilities.  About 
2,500  tons  of  powder  and  3,000  tons  of  niter  are  now  on  hand. 

"  The  necessity  of  immediate  action  is  hence  deemed,  it  is  believed, 
apparent,  and  it  is  earnestly  recommended  that  Congress  be  aslfe4  at 
its  next  session  to  appropriate  a  sum  adequate  to  purchase  a  site  and 
commence  the  provision  of  buildings  suitable  not  only  for  the  storage 
of  powder,  but  also  for  our  niter  supplies,  and  the  accommodation  of 
suitable  machinery  and  appliances  for  the  manufacture  of  experimental 
powdera" 

Very  respectfully,  your  obedient  servant, 

S.  CRISPIN, 
Brt.  Col.  U.  8.  A.,  Lieut,  Col.  of  Ordnance,  Commanding. 
The  Chief  op  Oednance,  U.  8.  A., 

Washington,  D.  C. 


Statement  No.  1. 

Memorandum  showing  the  condilioii  of  powders  stored  in  undermentioned  sea-coast  forts, 
ouerhauled,  and  condition  ascertained,  covering  a  period  of  five  years,  from  1871  to  1875,  to 
ivit: 


Tesr. 

Posto. 

Cannon. 

Mortar. 

Masket. 

Total. 

Soond. 

Damaged. 

Sound. 

Sound. 

Damaged. 

1871.. 

Fort  Pickeriog,  'ilasa  . 
rortColaiubD8.N.  Y.. 
Fort  Warren,  Mass  . . . 
Fort  Adama.  R  I 

Barrdn. 

SOO 

53 

1,000 

Barrtln. 
600 
104 
334 

828 
•     861 

BarreU. 

Barrets. 

BarreU. 

BarreU. 

Barrels. 

800 

18Ta.. 

129 

900 

378 
311 
793 
221 

664 

1873.. 

2,  545 

1875.. 

1815.. 

Fort  Schuy lor, N.T... 
Total 

307 

12 

73 

1  474 

1,560 

2,727 

1,041 

1,705 

73 

7,106 

RECAPITULATION. 

Total  number  of  barrels  oTorbauIcd,  7,106|  of  which  2.601  barrels  were  scTTlceable  and  4,505  barrel* 
danaged,  or  63  per  oeut 
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Statement  No.  2. 

Statement  of  the  quantities  of  powder  on  hand,  stored  at  the  arsenals  and 
at  the  seaeoast  forts,  during  the  years  1871  and  1875. 

Barrels. 

Arsenals,  1871 40,500 

Forts,  1871 31,000 

Total 71,560 


Arsenal,  1875 'l?,  585 

Forts,  1875 30,000 

Total 47,585 

Statement  No.  3. 

JEstimated  cost  for  the  purchase  of  a  site  for  a  poicderdepot,  the  erection  of 
magazines  and  other  buildings,  improvement  of  grounds,  and  the  construe- 
1      turn  of  railoommunications  between  the  depot  and  the  Erie  Railroad. 

Five  magazines,  to  be  constructed  of  brick,  each  200  feet  by 
50  feet,  and  12  feet  clear  between  floors  and  ceilings,  to 
accommodate  60,000  barrels  of  powder $400, 000  00 

Qaarters,  stables,  and  other  necessary  buildings 75,  OUO  00 

For  purchase  of  site  of,  say,  1,000  acres,  at  $40  per  acre . .      40, 000  00 
«  Constmcting  wagon-roads,  bridges,  drains,  inclosing  fences, 
•      and  other  improvements  to  ground 60, 000  00 

Oonstrncting  railroad  to  establish  connection  between  Erie 
Bailroad  and  the  depot,  a  distance  of  2^  miles,  at  $10,000 
per  mile 25,000  00 

Total 600,000  00 

*14,4tiO  barrels  are  at  Saiut  Loais,  Mo.,  arsenal. 
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A  description  of  Hut  Hotchkist  rerolcing  cunmyn. 


APPENDIX  O. 

il  of  the  Hotchkist  revolving  cannon,  caliber  one  and  one-half  inches. 

Office  of  the  Ordnance  Board,  U.  S.  A., 

New  York  City,  June  18,  1877. 
Sib  :  I  have  the  lionor  to  transmit  herewith  the  report  of  "  The  Oril- 
Dance  Board"  of  the  trial  of  the  Hotchkiss  revoh^ing-cannon,  caliber 
one  and  one-half  inches,  made  at  Sandy  Hook.  New  York  Harbor,  from 
September  11,  1876,  to  February  15,  1877,  under  your  instructions. 
I         Verv  rcBpectfuUy,  your  obedient  servant, 
I  "  8.  CRISPIN, 

I  Bvt.  Col.  U.  8.  A.,  TA.  Col.  of  Ord.,  President  of  the  Board. 

■The  Chief  of  Ordnance,  U.  S.  A., 
I  Washington,  D.  C. 

^^f  THE   GENERAL  SYSTEM. 

The  Hotchkiss  revolving  cannon  cannot  be  classed  with  mitrailleuses 
n  the  ordinary  sense  of  the  latter  term,  as  explosive  shells  are  fired  with 
ho  former,  and  it  has  a  range  equal  to  that  of  field-artillery. 
The  system  of  this  gun  may  be  explained  as  follows : 
Five  barrels,  grouped  around  a  common  axis,  are  revolved  in  front  of 
y  solid  breech  block,  which  has  in  one  part  an  opening  to  introduce  the 
irtridges,  and  another  opening  through  which  to  extract  the  empty 
iells,  while  the  cartridges  are  fired  after  being  revolved  and  while 
)tionle88  in  front  of  the  solid  jiortion  of  the  breech. 
The  exterior  aspect  of  this  revolving  cannon  resembles  the  Gatling 
Itrailleuse,  it  being,  ou  the  other  hand,  entirely  different  la  its  interior 
ehanism. 

Phe  system  is  composed  of  two  distinct  parts,  viz,  the  barrels  with 
Bir  disks  and  shaft,  and  the  frame  and  breech  containing  the  mechan- 
ic five  barrels,  made  of  the  finest  oil-tempered  cast  steel,  are  mounted 
bund  a  common  axis,  between  two  disks,  on  a  central  shaft.  The  series 
Wnels  are  in  this  way  placed  in  a  rectangular  frame,  which  is  attached 
the  breech,  the  near  end  of  the  shaft  penetrating  the  same  to  receive 

rotary  motion  from  the  driving-gear. 
The  breech  itself  is  composed  of  a  solid  cast-iron  breechblock,  weigh- 
about  .380  ponnds.    This  absorbs  the  greater  part  of  the  recoil.    It 
a  door  at  the  rear  end,  which  can  be  easily  opened,  so  that  the 
chanism  is   freely  accessible,  and  can,  if  necessary,  be  dismounted 
put  back  into  its  place  in  a  few  minutes,  without  the  aid  of  any 
^cial  tools. 

peculiar  feature  of  this  gnn  consists  in  the  barrels  remaining  still 
Bring  the  discharge,  so  that  there  is  no  movement  of  any  kind  to  im- 
ie  the  a<'curacy  of  the  Arc.    This  stop  or  lost  motion  is  obtained  I'.v 
shape  of  the  driving-worm,  which  is  so  constrnctcd  that  the  inclined 
Ivingthreud  only  covers  half  its  circumference,  the  other  half  of  the 
Iread  being  straight    The  effect  of  this  is  that  the  barrels  only  re- 
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volve  during  half  a  revolutiou  of  the  worm,  and  stand  still  during  the 
other  half  revolution.  The  combinatiou  of  the  methanism  is  so  arranged 
that  the  loading,  firing,  and  extracting  takes  place  during  this  pause 
This  feature  is  of  great  imporlanee  for  the  accuracy  of  fire  and  tb^ 
durability  of  the  system. 

The  worm-shaft  jirojects  throngh  the  breech  ou  the  right  side,  and  ha 
a  crank  with  which  the  whole  system  is  moved;  on  the  leftside  of  thj| 
worm-shaft  a  small  crank  is  attached,  by  which  the  loading  and  extrao 
tion  of  the  cartridge-shells  is  etlccted  in  the  following  maimer: 

On  the  interior  face  of  the  lett  side  of  the  bi*ccb  a  cog-wheel  is 
mounted,  with  two  horizontal  racks,  the  one  being  placed  above  the 
other  under  this  cogwheel,  and  parallel  to  the  axis  of  the  bjurels,  so 
that  in  moving  one  of  these  racks  the  other  is  moved  by  the  cog-wheel 
in  the  opposite  direction.  Part  of  the  lower  rack  forms  a  vertical  slot, 
in  which  the  small  crank  on  the  left  side  of  the  worm-shaft  works. 
The  rotation  of  the  latter  consequently  gives  an  alternating  and  opposite 
movement  to  the  two  racks,  so  that  while  the  oue  is  going  forward  the 
other  moves  back,  and  reciprocally. 

The  under  rack  forms  the  extractor;  the  upper  one  moves  a  piston 
which  drives  the  cartridge  into  the  barrels,  the  cartridge  being  phi 
before  the  piston,  in  the  trough  in  which  it  moves ;  and  during  the  ti 
the  barrels  are  motionless  it  is  introduced  into  the  one  standing  befoi 
the  trough.    The  cartridge  is  not  "  driven  home"  entirely,  but  its  hi 
is  in  view  of  an  inclined  plane,  cut  into  the  metal  of  the  breech,  oa 
which  it  slides  when  it  is  moved  by  the  rotation  of  the  barrels.     T 
completes  the  introduction  of  the  cartridge  into  its  chamber.    The  pis; 
itself  is  a  simple  cylinder  connected  with  the  rack,  and  ruoaiug  iu 
slot  in  the  c^nducting-trough. 

When  the  racks  are  in  their  extreme  positions  they  remain  still  a 
moment.  This  stop  is  obtained  by  giving  the  slot  iu  its  center  part  a 
circular  shape  concentrically  to  the  shaft  of  the  crank.  This  is  neces- 
sary, because  at  the  moment  of  the  barrels  arriving  at  the  end  of  their 
course  the  head  of  the  cartridge-case  becomes  engaged  iu  the  hooks  of 
the  extractoi,  which  would  not  be  jKissible  if  it  were  iu  motion  at  the 
time. 

The  extractor  is  a  large  double  book  at  the  end  of  the  bottom  rack  ;  it 
is  very  solid,  and  its  i)roi>er  working  is  certain  under  all  circumstancus. 

After  the  cartridge  is  extracted  from  the  barrel  it  strikes  against  ;ui 
ejector,  which  ])ushes  it  out  of  the  extractor,  and  it  falls  to  the  ground 
through  an  opening  in  the  under  part  of  the  breech.  The  firing-pin  has 
an  elongation,  ]>oiuting  downward,  which,  by  the  operation  of  a  spring, 
is  pressed  against  a  cam  on  the  worm,  and  as  the  worm  rotates,  the  uuut 
drives  the  firing-pin  back  and  compresses  the  spring.  The  moment  t! 
firing-pin  becomes  liberated,  it  stiikes  the  primer  of  the  cartridge  nn(f 
the  discharge  takes  place. 

To  obviate  the  difliculties  which  exist  in  other  systems,  wiien    tb< 
cartridges  are  piled  one  uj)on  the  other,  the  opening  of  the  introiluctioii 
trough  is  closed  by  a  little  door,  which  goes  tlown  by  the  weight  of  tin 
cartridges,  the  first  of  which  drojis  into  the  trough,  and  theu  thopistoaj, 
in  moving  forward,  raises  the  door  and  allows  no  more  cartridges  to 
enter  until  the  proper  time. 

All  j>art8  of  the  mechanism  are  very  strong  and  durable,  and  liardlyi 
exceed  iu  number  those  of  an  ordinary  smalL-aiiu,  there  being,  besides 
the  group  of  barrels,  thirteen  parts,  viz  : 

1,  2.  The  breech  block,  with  its  door  for  closing  the  rear  ead.        _^— 
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3,  4,  5.  The  crank-shaft,  with  its  worm  for  inoviug  the  barrels,  and 
small  crank  for  working  tbe  loader  and  extractor. 
«.  The  crank. 

7,  8.  Tbe  tiring-pin  and  spiral  spring. 
9.  The  extractor. 
10, 11.  Tbe  loa^iing-piston  and  rack  for  moving  it. 

12.  The  cog-wheel  for  transmitting  the  movement  of  the  extractor  to 
the  loading  piston. 

13.  The  door  for  regulating  the  feed  of  cartridges. 

The  operation  of  Ote  mecJuiHism,  the  rapidity  of  Jire,  and  the  number  of  men 

to  work  the  gun. 

Tbe  operation  of  the  mechanism  may  be  described  as  follows,  suppos- 
ing the  crank  to  be  in  continual  motion  : 

A  cartridge  is  placed  in  the  iutroduction-trough,  the  piston  pushes  it 
into  the  barrel,  then  the  barrels  begin  to  revolve,  and  the  cartridge  is 
carried  on  till  it  arrives  before  the  tiring-pin,  which  iwuetYates  the  solid 
part  of  tbe  breech,  and  which  has  in  the  mean  time  been  retracted  by 
the  action  of  the  cam.  Then,  as  soon  as  the  cartridge  has  arrived  into 
this  position,  the  barrels  cease  to  revolve,  and  the  primer  of  the  cart- 
ridge is  struck  by  the  flringpiu  and  discharged ;  then  the  revolution  of 
the  barrels  begins  again,  and  tbe  tired  cartridge-shell  is  carried  on  until 
it  comes  to  the  extractor;  this,  in  tbe  mean  time,  has  arrived  up  to  the 
barrels  and  tbe  cartridge-bead  rolls  into  it.  As  soon  as  tbe  head  is  laid 
bold  of  by  tbe  extractor,  tbe  barrels  again  cease  to  revolve,  and  duriug 
_this  period  tbe  cartridge-shell  is  withdrawn  and  dropped  to  the  ground. 
\a  during  every  stoppage  of  the  barrels  the  gun  is  supplied  with  a  new 

irtridge,  and  the  tiring  and  extraction  is  also  performed,  daring  this 
time  a  continuous  but  slow  fire  is  kept  up.     By  supplying  the  gun  in 

lis  manner  with  single  cartridges,  about  thiity  rounds  per  minute  may 
flre<l. 

Should  rapid  tiring  be  required,  the  gun  is  then  supplied,  not  with 

igle  cartridges,  but  with  '-feed -cases,"  containing  groups  of  ten  car- 

idges  each,  and  in  this  manner  from  sixty  to  eighty  rounds  per  minute 
can  be  fired,  with  only  three  men  to  work  the  gun  ;  viz,  one  man  to  train 
>e  gun  and  revolve  the  crank ;  one  man  to  place  tbe  "  feed-cases  "  con- 
_  ining  the  cartridges  into  the  "  feed-trough  ;"  and  a  third  man  at  tbe 
Ainmnnition-chest  to  charge  the  "  feed-cases"  and  to  baud  them  to  the 
charger. 

Attached  to  the  frame  is  a  turn-table  which  connects  the  cannon  t»i 
lie  "  trunnion  saddle,"  an-anged  in  such  manner  that  without  displacing 
the  carriage  a  certain  amount  of  lateral  motion  as  well  as  of  elevation 
jay  be  given  to  the  gun.    Thus  the  gun  is  made  to  sweep  horizontally 

9ng  a  line,  by  adjustment,  between  each  single  shot,  or  duriug  rapid 

Bcbarge. 

TOE  AMMUNITION. 


The  ammunition  for  the  revolving  cannon  consists  of  a  center-fire 
nietallic  cartridge  of  special  construction,  holding  in  each  one  tbe  pow- 
der, the  projectile,  and  the  lubricating-wad,  arranged  like  tbe  similar 
ammunition  generally  used  for  small-arms. 

f  Two  dirterent  kinds  of  projectiles  are  used,  the  one  an  explosive  shell 
and  the  otlior  a  case-shot.  Nothing  need  be  said  of  the  latter,  as  it 
does  not  diti'er  from  tbe  common  case  or  canister  shot  used  in  ordinary 
cannon. 
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THE  SHELL. 

The  slioU  is  of  a  novel  conRtruction ;  it  is  of  castiron,  of  a  c.vliudr 
ogival  wliape,  slightly  rouuded  at  the  rear  eud.  The  packing  consiHt 
of  .a  brass  coat  of  about  ouo  caliber  iu  length,  and  placed  equidistaiitly 
from  the  center  of  gravity.  This  coat  is  of  soft  brass  tnbiiig,  con- 
tracted with  great  pressure  over  the  body  of  the  projectile,  it  being  pro- 
vided with  longitudinal  grooves,  and  two  grooves  encircling  it  at  the 
top  and  bottom  ends  of  the  packing.  The  coaling  is  forced  into  these 
grooves,  and  any  disturbance  of  it  on  the  body  at  starting  is  thus  oh- 
viatod.  These  grooves  serve  at  the  same  time  as  breaking-lines  of  the 
shell. 

After  the  coating  is  attached  to  the  projectile,  some  small  saw-tooth- 
like  grooves  are  cat  into  it,  to  reduce  the  strain  while  being  forced 
through  the  rifling  of  the  barrel.  These  grooves  can  he  tilled  with  a 
lubricating  substance,  and  this  is  then  carried  perfectly  between  the 
projectile  and  the  bore  of  the  barrel. 

The  coating  of  the  projectile  is  conical  at  its  front  part,  corrc- 
with  the  cone  in  the  projectile-chamber,  so  that  it  is  exactly  cii 
the  bore  as  soon  as  the  forward  movement  commences.     Its  rear  eud  la 
cylindrical  to  within  about  one-third  of  its  length. 

The  shell  is  turned  smooth  all  over,  and  is  nearly  0".  016  in  dian)ttiM 
less  than  the  bore  of  the  barrel.  This  projectile  is  made  with  gri;ii 
care  and  exactness,  with  only  a  very  small  deviation  in  dimension. 

THE  FUSE. 

The  fuse  emi)loyed  is  that  known  as  the  Hotchkisa  i>crcu8.Hion -  fu»e, 
used  in  large  qinuitities  during  the  last  war  in  America. 

It  consist*  of  a  guu-metal  body  closed  at  the  front  end  with  a  nose- 
screw,  forming  the  ogival  point  of  the  projectile;  it  has  a  conical  liol- 
at  the  rear,  which  is  closed  with  a  lead  plug,  (the  safety-plug,)  prc.-^u 
in  verj'  tightly,  so  that  the  plug  projects  a  little  through  the  base  of  the 
body-case  toward  the  inside. 

The  plunger  is  composed  of  lead  cast  into  a  brass  casing  to  st ; 
it,  and  to  prevent  the  lead  from  being  upset  by  the  shock  of  <li 
A  brass  wire  is  cast  into  the  lead  of  the  plunger,  aud  holds  it  suspeinU  li 
in  the  case,  the  wire  goiug  through  the  hole  in  the  bottom  of  the  ms. 
and  being  held  securely  in  position  by  the  safety-plug.    The  pUmr 
Las  a  nipple  cast  into  the  lead,  and  is  formed  w ith  an  ordinary  gun-iaji ; 
in  its  axis  it  has  a  powder-chamber  containing  the  iguiting-charge. 

The  operation  of  the  fuse  is  thus :  The  safety-plug  is  dislodged  ba<k 
ward  into  the  interior  of  the  projectile  by  the  shock  of  discharge;  th' 
wire  then  being  not  held  tight  iu  the  hole,  the  plunger  is  disengageil  and 
Tenia  ou  the  bottom  of  the  fuse-case,  and  is  free  to  move  in  the  line  of 
axis.     When  the  tlight  of  the  projectile  is  suddenly  retarded  by  its  strik- 
iug  any  object,  the  plunger,  in  consequence  of  its  inertia,  is  driven  for- 
ward, and  the  primer  strikes  against  the  nose-screw,  thus  ignitiug  ili'' 
l>owder  iu  the  channel,  and  so  tiring  the  bursting  charge  of  the  pro)  i 
tile. 

The  Hotchkiss  percussion-fuse  is  extremely  sim|)le  in  its  construction, 
and  requires  no  adjustment  before  use.  It  is  perfectly  safe  iu  trau.Hjioi;, 
and  during  all  manipulations  with  the  projectile,  as  the  plung(»r  in  hcKi 
securely  by  the  safety-plug,  which  must  receive  the  great  shock  of  the 
discharge  to  discharge  it  from  its  hole,  and  thuj  liberate  the  i>luiiger.  m 
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THE  CABTBIDGE-OASE. 

The  cartridge-case  consists  of  a  spirally-rolletl  tube  of  sheet-brass, 
8trenptheiie«l  at  tlie  head  with  an  inside  and  an  outside  cup.  The  head 
is  punched  out  of  sheet-irou,  aud  is  fastened  to  the  cups  with  three 
rivets. 

The  primer  consists  of  a  case  bohling  the  anvil,  and  is  chised  at  the 
bottom  end  by  the  cap  containing  fulminate ;  it  is  fitted  into  a  hole 
which  jjenetrates  the  head  and  both  cups,  and  it  projects  through  into 
the  inside  of  the  cartridge-case. 

This  cartridge,  which  can  be  inanufactnr«»d  with  great  facility  on  ac- 
ooant  of  its  simplicity,  has  proved  itself  to  be  of  a  very  durable  quality, 
and  it  can  be  used  repeatedly. 

The  construction  of  the  body  of  the  cartridge  allows  it  to  expand 
to  the  chiimber  of  the  gun  without  the  metal  being  stretched,  so  that 
after  the  discharge  it  contracts  itself  again  to  its  jtrevious  diameter,  thus 
leaviug  the  (Ired  case  perfectly  loose  in  the  chamber  for  extraction. 

TUE  LrBUICATOE. 

The  lubricator  consists  of  a  w.id  of  felt  about  0".236  thick,  dipped;in 
a  solution  of  mixed  tallow  and  beeswax.  A  paper  disk  is  placed  between 
the  lubricating-wad  and  the  charge  to  prevent  the  powder  getting  dam- 
aged by  the  grea.sy  surface  of  the  lubricator. 

The  projectile  is  merely  pressed  into  the  neck  of  the  cartridge  and  is 
not  clenched,  as  there  is  enough  friction  to  hold  it  absolutely  secure. 

Of  course  tbe  ammunition  is,  as  in  the  case  of  all  modern  small-arm 
autmuiiition,  which  it  resembles,  rendered  aife  against  iurtuences  of 
weather  ami  danger  of  explosion. 

rriiicipnl  dimensions  ami  weight/i,  die,  of  the  gun. 

Caliber 1.457  inches. 

Total  length  ot  bore 4  feet  2.23(!  inches. 

Length  of  rifling 3  feet  8.882  inches. 

Kifliug,  one  turn  in 4  feet  1.212  inches, 

(Twist  and  depth  of  grooves  uniform.) 

If  amber  of  grooves  12 

Width  of  lands 0.098  inches. ; 

Depth  of  grooves 0.019  inches. 

Nnraber  of  barrels 5 

Diameter  of  bnrrel  over  powder-chaiuber 3.4(U  inches. 

Diameter  of  barrel  at  the  muzzle 2.440  inches. 

"Weight  of  each  barrel 77.100  poutnls. 

Radius  of  sights 2'  3".047 

Vertical  distance  of  the  line  of  .sight  from  the 

common  axis  of  the  barrels 2,0860  inches. 

Hurizontiil  distance  of  the  line  of  sight  from  the 

common  axis  of  the  barrels 6.49G  inches. 

Weight  of  gun 1,047.25    pounds. 

Total  weightof  gun  with  traversing  apparatus. . . .  1,157.4S    pounds. 

Ptincipul  dimensions  and  weights  of  the  ammunition, 

EXPLOSITB   SHELL, 

Length  of  body , 4.10  inches. 

Entire  length  with  fuse 4."»V  WkvJwe.*. 
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Length  of  brass  coating,  equidistant  from  center 

of  gravity 1.5    incbea. 

Diameter  of  body 1.44  inches 

Diameter  of  brass  coating 1.49  inches 

Weight  of  body  of  the  projectile 1  poand  1.4   ounc 

Weightoffuse 3.3    oaoce 

Weight  of  bursting-charge* .   ...  0.74  ounce. 

Total  weight  of  projectile  complete  for  driug 1  pound  5.5S  oas 

Weights  and  dimensions  taken  from  shell  fired  hy  the  board. 

CASBSHOT. 

Length  of  case 4.565  iuche 

Exterior  diameter  of  case 1.440  iuche 

Number  of  balls 18 

Diameter  of  each  ball 0.C2    inche 

Average  weight  of  each  ball 1.03  ounc 

Total  weight  of  shot 1  i>ound  9.4     ounces. 

CABTBIDGE-CASE. 

Length  of  cartridge-case 4.724  inches. 

Diameter  of  head •. 1.791  inches- 
Diameter  of  the  body  near  the  head 1.641  inches. 

Diameter  of  body  in  front  1.47<i  iuche 

Weight  of  cartridge-case 3.88  oanc 

OUABGE  OF  POWDER. 

Charge 4.2.3  ounc 

Proportion  of  charge  to  weight  of  projectile 4.33 

Weight  of  complete  cartridge 1  pound  10.4(»  ounces 

Length  of  complete  cartridge 8.14l>  ii 


TnE  CARRIAGE. 

For  the  revolving  cannon  a  special  carriage  has  been  coiistructe 
This  was  found  necessary,  as  the  ordinary  flehl-gun  carriage  is  not  pr 
vided  with  the  means  for  procuring  au  cxcelleut  and  immovuble  rest 
for  this  gun. 

The  trail  of  the  carriage  consists  of  two  brackets  of  steel  plate,  con- 
nected by  three  transoms  and  bolts,  the  rear  end  being  connected  by  the 
trail  eye-piece.    The  brackets  diverge  against  the  trunnions. 

The  trunnion-bearings,  and  tbo  bearings  for  the  axle-tree,  are  rivete 
to  the  outside  of  the  brackets  and  are  fitted  in  the  ordinary  manner. 

The  axle-tree  is  of  steel,  the  arms  being  slightly  conical.    The  wheel 
have  metallic  naves  and  ring-tires.    The  nave  consists  of  two  parts,  thfl 
inside  flange,  with  the  pipe-box,  and  the  outside  tlauge.    The  spokes  ar 
cut  in  a  couical  form  at  their  "  hub  "  end.s,  so  that  they  till  the  naveJ 
flanges,  and  the  two  parts  of  the  nave  are  bolted  together  with  tbt 
spokes  with  six  screws. 

These  wheels  are  very  strong,  and  have  been  found  practical  and  e«o 
nomical  in  service,  and  they  allow  spokes  to  be  easily  substituted  foe 
others  when  broken. 


*It  would  be  advisable  to  uee  either  gun-cotton  or  picrate-powder  for  tbe  bnrstini;- 
charge,  iis  tlieso  i\'ould  throw  the  fTagiiuMits  forward  with  more  force  than  ordioory 
gunpowder,  uud  thus  produce  a  grcatur  detitructive  effect. 
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The  elevating  arningeoient  consists  of  a  screw  >?orl£ing  in  a  gun- 
nietal  nut,  resting  iu  tbe  oscillating  bearing.  Tbis  nnt  is  revolved  by 
Bouical  gear- wheels  Irom  the  left  side  of  the  trail,  the  top-end  of  the 
"  crew  being  nttacbed  to  tbe  trunnion  saddle  plate. 

The  handspike  is  hinged  to  the  tjail  so  as  to  fold  back  in  traveling. 
A  tool-bcx  is  placed  between  the  trail;  this  at  the  same  time  makes  a 
solid  connection  of  the  trail-brackets. 
The  carriage  of  the  revolving  canuou  is  usually  provided  with  a  light 
teel  shield  for  the  protection  of  the  gunners  from  small-arms  fire. 
This  shield  is  of  three  parts,  made  to  fold  together,  thus  fonning  seats 
for  two  men.     It  can  immediately,  when  coming  into  action,  be  unfolded 
and  only  the  muzzles  of  the  barrels  and  the  wheels  of  the  carriage  are 
cposed  to  the  enemy.    The  steel  plates  are  about  0.236  inch  iu  thick- 
less. 

Two  boxes  are  attached  to  the  axle-tree,  each  to  carry  three  feed-cases 
loaded  with  t*n  rounds  of  ammunition. 

On  the  carriages  not  provided  with  a  shield  these  ammunition-boxes 
are  protected  by  light  8t«el  plates  in  front,  and  have  a  lid  of  steel,  which, 
when  raised,  forms  a  small  protecting-shield,  and  when  closed  they  form 
jats  for  two  gunners,  so  that  with  two  or  throe  gunners  on  the  limber 
,  sufficient  number  of  men  to  serve  the  piece  would  be  taken  into  action 
rith  the  gun  itself. 
I         To  check  the  recoil  of  the  gun,  a  brake  of  the  following  construction 
mgB  used : 

^K  Each  axlo-arm  has  a  screw  cat  on  its  extremity;  this  carries  a  nnfc 
^Hbrming  a  conical  cap,  partly  enveloping  the  front  side  of  the  wheel-nave, 
^^rhich  is  likewise  conical,  to  tit  the  inside  of  the  cap;  this  has  a  short 
f  crank,  by  which  it  cjin  be  revolved  on  the  axle.  When  screwed  up  this 
^cap  grips  the  cone  of  the  nave  of  the  wheel,  and  tbe  tighter  the  cap  is 
^Kcrewed  up,  so  the  wheel  turns  with  the  more  dilliculty  on  its  axis,  until 
^K  gets  immovably  locked  on  the  axle  by  the  friction  of  the  cones.  When 
^Hhe  cap  is  unscrewed,  it  is  disengaged  from  the  wheel,  which  can  then 
P^irn  freely  on  the  axle.  The  screws  on  the  ends  of  the  axle-arms  have 
right  and  left  banded  threads,  so  that  the  caps  become  tightened  by  the 
effect  of  the  recoil. 

Tliis  brake  is  used  at  the  same  time  as  an  ordinary  traveling-brake, 
and  it  can  be  applied  without  the  carriage  being  stopped,  as  is  necessary 
with  the  shoe-brake  commonly  used  on  gun-carriages. 
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Principal  dimeruions  and  leeighta  of  the  carriage. 


Teight  of  carriage,  with  wheels,  ammanitiou-boxes,  and 

accessories,  complete 1, 160  pounds. 

Teight  of  steel  shield 331  pounds. 

"eight  of  wheels,  each.....^.^ 187  pounds. 

>iameter  of  wheels 55  iuelie.s, 

height  of  trail  on  I  he  ground 90  pounds. 

height  of  trail  when  hooked  on  limber-hook 44  pounds. 

Track  of  wheels 5'J  inches. 

Angle  of  trail  with  the  ground 17°  30' 

^eight  of  trunnions  above  the  ground 42  inches. 

Extreme  angles  of  elevation  and  depression -5° -4-25^ 

greatest   angle   of  dispersion  with   horizontal  training 

apparatus 30 


61  f) 


REPORT   OF   THE    CHIEF   OF    ORDXANCE. 


THE  LUIBEB  A.ND   THE  AMMXTNITICN-CHEST.  ^^H 

The  limber  resembles,  in  peneral  coustruction,  the  French  p^ovcromeTilH 
service-limber ;  it  consists  ot  a  frame- work  of  wood,  placed  upon  wbeel^f 
of  equal  size  and  construction  as  those  of  the  gun-carriage.  H 

The  axle-tree  is  of  steel ;  it  has  no  axle-tree  bed,  but  is  attached  <li^| 
rectly  to  the  "futchells.''  ^| 

The  trail  of  the  gun-carriage  hooks  np  to  a  book-pintail  attached  toH 
the  axle-tree.  The  limber  has  a  swing  splinter-bar  to  which  the  traceaH 
of  the  horses  are  attached,  and  the  shaft  is  arranged  for  double-draught.^ 

The  limber  carries  an  ammuuition-chestmadeof  wood,  conveying  four 
hundred  rounds  of  ammunition,  and  it  is  titted  with  four  boxes,  eaeh^ 
containing  one  hundred  rounds.    The  cartridges  are  held  immovably  iaH 
the  boxes  when  the  lids  are  closed  to  prevent  their   being  injured  in™ 
traveling  over  rough  roads.    The  ammunition-chest  is  covered   with 
I)ainted  sail-cloth,  and  is  rendered  water-tight;  the  corners  are  prot«cte4J 
by  angle-irons,  and  it  is  attached  to  the  limber  by  two  hooks  and  8crew8,| 

The  weight  of  the  limber,  with  ammunition-chest  complete,  is  061 
pounds. 

Summary  of  principal  weight*. 

Pound 

Gun,  with  lateral-training  apparatus 1,213 

Carriage,  with  all  accessories 921! 

Limber,  with  ammnnition-chest ttCl 

Four  hundred  and  sixty  rounds  of  ammunition 761J 

Four  gunners 629 

Total  -1, 09U 

This  weight  distributed  over  six  horses  gives  680  pounds  per  horse, 
a  very  low  rate,  the  usual  weight  for  the  draught  of  a  horse  in  light-^ 
artillery  being  about  771  pounds,  so  that  this  gun  possesses  that  whichfl 
in  modern  warfare  is  so  necessai-y — the  quality  of  easy  trausportabilii^H 
to  a  satisfactory  extent.*  *  H 

Since  the  publication  of  the  above,  Mr.  Hotclikiss  has  mside  a  slight™ 
improvement  iu  his  shell,  which  has  been  satisfactorily  tried  by  the  _ 
board.  ^| 

The  improved  Hotchkiss  shell  is  with  its  fuse  a  little  less  than  thre4^| 
calibers  in  length,  or  about  seven-sixteenths  inch  shorter  than  the  ou^H 
just  described,  from  which  it  difters,  with  the  above  exception,  iu  th^H 
following  particulars  only :   The  new   shell  has  four  circumferential 
grooves  separated  by  ribs  about  one-twentieth  inch  wide,  and  longitud- 
inal cuts  between  ribs.    The  tubing,  about  one  caliber  in  length  and 
one-sixteenth  of  an  inch  thick,  instead  of  being  corrugated  on  the  ex- J 
terior,  as  in  the  old  shell,  is  perfectly  smooth,  and  is  contracted  into  placo^f 
by  a  slight  pressure  only.    The  gas  from  the  discharge  presses  the  pack-^| 
ing  so  lirmly  into  the  grooves  and  cuts  that  it  caunot  rotate  iridepend-H 
ently  of  the  projectile,  and  the  riding  ia  impressed  on  the  ribs  only  cov-" 
ered  by  the  tubing. 

Its  dimensions  and  wciglits  are  aa  follows :  ^ 

Ijength  of  body 3.60  inches.  ^^« 

Entire  length  with  fuse 4.27  inches.  ^^^| 

Length  of  brass  coating l.o    inches.  ^^^B 

*  TUe  foregoing  desoriutiuD  of  gun,  shells,  Ace,  wau  taken  I'rou  the  pbikniphlet  of  Mr.  ^| 
Alfred  Kooncr,  pulilislied  io  Paris,  Ift74.    The  French  mcaaai-ea  have  been  tronsfetrcU 
into  our  own  for  couveiiionco  of  refereuoo. 
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Diameter  of  bcxly 1.44  inches. 

Diameter  of  brass  coating 1.40  inches. 

Weiglit  of  bod.v  of  tlie  projectile I  ponnd  1.4  ounces. 

Weight  of  fuse »«.  .^^ 3.3    ounces. 

^Weight  of  burstiDg-eharge O.bS  ounce. 

Total  weight  of  jirojectile  complete  for  firing  . .        1  pound  5.58  ounces. 


n 


BBSULTS  OF  FIRLNO  AT  SANDY  HOOK,  NEW   YORK  HARBOR. 

On  the  lltb  of  September,  187G,  the  prclimiuary  trial  of  the  gun  took 

lace,  Mr.  Hotchkiss  being  jtreseut. 

Forty  rounds  were  fired  with  new  mortar-powder,  tesling  the  working 
of  the  gun.  On  the  12th  and  lilid,  same  month,  the  gun  was  fired  for 
inifiul  velocities,  the  average  of  three  rounds  new  mortar  powder  giving 
,294  feet;  of  12  rounds,  musket,  1,572  fuct,  and  of  18  rounds,  old  mor- 
ar,  1,458  feet.  Sei)tetnber  21  and  22,  72  rounds  were  tired  at  a  target 
1,0U0  yards  distant,  and  51  rounds  at  a  2,(H)0yard  target,  not  including 
sighting-shots.  (See  targets  marked  A  aud  li,  plates  5  and  0,  appended.) 
ISeptember  22,  4  rounds  of  shell  and  26  of  canister  were  fired  at  a  2U0- 

aid  target.  The  working  of  the  canister  not  being  very  effective,  no 
urther  trials  were  made  with  it  at  even  these  short  ranges,  the  shell, 
everything  considered,  being  deemed  more  satisfactory  than  canister. 
On  the  3d  of  October  the  guu  was  again  fired  72  rounds,  testing  its 
Avorkinga.     Up  to  this  time  30'.)  rounds  in  all  had  been  lired. 

A  supply  of  3,000  rounds  of  ammunition  having  been  procured,  the 
board  resumed  its  experiments  November  23,  187ti,  and  concluded  them 
"'ebruary  15,  1877. 

November  23,  1876,  115  rounds  were  fired  at  target  2.()O0  yards  dis- 
tant, and  the  time  taken  of  firing  20  aud  51  shots  ;  and  on  the  24th  ot 
November,  15  rounds  were  tired  at  targets  2,640  yards  distant,  but  ow- 

g  to  high  winds  the  firing  was  suspended  and  targets  not  tabulated. 

On  the  2d  of  December  143  rounds  were  fired  at  1,000  yard  targets, 

ot  including  7  sighting-shots.   {See  targets  marked  C,  i>late  7,  appended.) 

One  hundred  aud  seventy  rounds  were  fired  at  2,000-yard  targets,  not 

including  4  sighting-shots.     (See  targets  marked  D,  plate  8,  appended.) 

Ou  January  25,  1877,  102  rounds  were  fired  at  10  targets,  the  first  ba- 
ng 200  yards  distant;  and  on  same  date  100  rounds  were  fired  at  2  tar- 
:et8,  the  first  the  same  distance  from  gun.  (See  targets  marked  E  and 
plates  9  aud  10,  appended.) 

Ou  February  14, 1877,  44  rounds  were  fired  at  targets  200  yards  dis- 
tant, and  on  the  15th  100  rounds  were  fired  at  targets  1,000  yards  dis- 
tant, not  including  12  sighting-shots.  (See  targets  marked  O  aud  Q, 
plates  11  and  12,  appended.) 

This  makes  a  reconl  of  1,136  rounds  in  all  fired,  and  thronghont  the 
firing.the  gun  worked  well.  There  were  four  failures  in  the  nmmunitioQ 
(luring  the  early  jiart  of  the  firing,  owing  to  the  weakness  of  the  firing- 
pin  spring,  but  after  this  spring  was  changed  no  failures  occniTed. 

The  fuses,  with  one  exception,  worked  perfectly ;  ou  examining  this 
'use  after  firing,  it  was  discovered  that  the  fuse-firing  pin  on  nose- 

rew  was  broken,  which  would  readily  account  for  the  failure  to  ex- 
plode. 

The  cartridge  cases,  f»f  wrapped  metal,  worked  well,  extracted  easily, 
nd  no  gas  escajMid.    The  loader  and  extractor  worked  easily  and  well, 

did  the  mechanism  generally.  There  was  no  wabbling,  tumbling,  or 
itrijiping  of  projectile,  the  brass  coat  or  packing  taking  the  grooves  well 
n  all  ca.ses.    in  fact,  with  the  exception  of  the  four  misa-fire,^  wti^  v>>\k& 
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fiultire  to  explode,  already  explaiaed,  everything  worked  very  satisfae- 
tory  during  the  entire  firing. 

The  special  carriage  for  this  cannon  .seems  .strong,  compact,  and  serv- 
iceable, and  po.ssesses  some  novel  features.  The  recoil-brake,  which  tuUea 
tlie  place  also  of  the  ordinary  shoe-brake,  is  secured  to  the  axle-arm,  and 
works  by  means  of  a  short  lever.  This  brake,  and  also  the  shield,  which, 
when  not  in  use,  folds  and  forms  seats  for  the  canuoniers,  have  been 
fully  described  heretofore.  There  is  also  at  the  end  and  under  side  of 
trail  a  pointed,  weilge-shaped  piece  of  iron,  which,  being  forcetl  into 
the  wooden  platform  or  ground,  prevents  the  trail  from  moving  during 
firing. 

AOOtmACY  AND  KPPBOTS. 

The  targets  were  made  of  one-half  inch  and  one-inch   boards,  ad^ 
were  constructed  in  sections,  which  enabled  them  to  be  rapidly  erected 
and  placed  in  their  required  position. 

It  will  be  seen  (Record  of  Firing,  appendetl)  that  they  were  grouped 
for  the  different  ranges  of  200,  1,000,  and  w',(tOO  yards,  and  that  tiio  sizes 
were  such  as  to  cover,  generally,  all  cases  of  different  array  formations. 
All  the  useful  effects  of  fire  were  thus  recorded  on  them,  and  its  fall 
value  made  apparent. 

BesuUt  at  200  yarils.     Targets  E,  F,  6,  appended — Plates  9,  10,  and  IL 

Three  different  series  of  targets  were  placed  at  200  yards.  At  the 
first  (10  targets,  52  feet  by  6  feet,  50  feet  apart)  102  shells  were  fired, 
giving  2,140  hits.  At  the  second  (2  targets,  52  feet  by  11  feet,  7.t  f#ct 
apart)  100  shells  were  fired,  giving  1,045  bits.  At  the  third  (2  targets, 
2<!  feet  by  6  feet,  75  feet  apart)  44  shells  were  fired,  giving  309  hits. 

The  destructive  effects  on  the  first  series  are  apparent,  giving  abont 
1,G00  hits  per  minute,  and  using  only  abont  125  pounds  of  metal. 

The  other  series  also  illustrate  the  destrnctive  power  of  this  weapon 
at  short  ranges,  such  as  would  be  used  in  the  service  of  our  armament 
for  the  flank-defenses  of  our  sea-coast  fortifications. 

Results  at  1,000  yards.     Targets  A  and  C,  appended — Plates  5  and  7. 

Two  targets  (11  feet  by  20  feet)  were  made  at  this  distance,  firing  in 
the  first  case  72  rounds,  and  in  the  second  143.  The  total  number  of 
bits  was  1,597  for  215  projectiles  in  all  fired.  As  the  time  of  firing  is 
about  80  rounds  per  minute,  an  analysis  shows  that  a  continuous  and 
dangerous  fire  (about  590  hits  per  minute)  can  be  secured  at  this  range. 
A  third  series,  (target  11,  appended,  Plate  12,)  firing  at  10  targets  (32 
feet  by  6  feet,  50  feet  apart,  and  representing  a  regiment  in  column)  was 
made,  using  100  shells  ;  1,G2B  hits  were  noted.  Tliis  gives  a  continuous 
and  dangerous  fire  of  1,300  hits  per  minute,  and  using  only  125  pounds 
of  metal — results  not  yet  attained  in  any  other  machine-gun,  nor  with 
our  present  field-artillery.  The  range  of  1,000  yards,  however,  is  one 
too  long  for  accurate  effects,  generally,  from  the  lighter  caliber  of  otlipr 
machine  systems,  (fired  even  with  great  deliberation.) 

I  Ecsults  at  2,000  yards.— Targets  B  and  D— Plates  6  and  8.         M 

The  targets  made  at  this  distance  were  accomplished  by  firing  22t 
I  rounds;  and  the  total  number  of  hits  was  1,019 ;  a  continuous  and  dua- 
[gerous  fire,  at  this  range,  of  370  hits  per  minute.     . 
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Any  conipariaon  at  thin  distance  ceases  with  other  machine-guns; 
nnd  we  have  to  consider  the  sjstem  at  this  range,  as  a  competitor  of 
tieldcjinnon. 

No  direct  comparisons  have  been  as  yet  made  by  the  board  between 
the  Uotchkiss  revolvijig  cannon  and  the  ordinary  field-pieces,  but  it  is 
thought  well  to  allude  in  tUis  connection  to  the  more  recent  practice 
with  the  most  approved  field-artillery.  The  recent  experiments  in  Aus- 
tria are  probably  the  best  so  far  made,  and  will  afford  ns  a  fair  com- 
parison. This  comjjarison  will  be  incomplete,  but  this  incompleteness 
will  favor  the  fleld-artillery  rather  than  tbe  Ilotchkiss  system. 

The  records  alluded  to  sbow  that  40  shells,  "with  double  walls,"  weigh- 
ing in  the  aggregate,  say,  560  pounds,  gave  1,497  hits  on  targets  placed 
at  1,658  yards.  The  time  required  for  accurate  firing  could  not  have 
been  less  than  ten  minntes.  This  amount  of  metal  if  delivered  from  the 
Hotchkiss  revolving  cannon  wonid,  if  a  ratio  following  from  the  results 
already  quoted  is  accepted,  give  2,000  hits,  and  at  a  di.stance  of  2,000 
yards,  and  in  a  time  of  seven  minutes. 

Comparison  cannot  be  made  at  tbe  maximum  ranges  (4,000  yards) 
reported  by  the  Austrian  artillery,  as  no  records  are  yet  made  at  this 
distance  with  the  revolving  cannon. 

REStTLTS   IN  FRANCE  AND  BRAZIL. 

An  insijectiou  of  the  results  of  firing  at  Gavre  (Apjiendix  1)  will 
show  that,  at  a  range  of  nearly  2,000  yards,  as  favorable  results  as 
those  given  at  Sandy  Hook  were  attained ;  the  rapidity  of  fire  being 
the  same,  and  the  number  of  hits  (354)  in  a  record  of  80  shots  showing 
nearly  the  same  percentage  as  our  results  at  the  above-mentioned  range. 
The  range  and  accnracy  attained  also  show  a  capacity  for  effective  fire 
up  to  about  5,500  yards. 

The  trials  also  at  Gavre  with  the  revolving  cannon,  (Appendix  2,) 
Prench  marine  model,  also  gave  strong  confirmatory  evidences  of  its 
superiority  in  range  and  accuracy,  besides  its  efl'ectiveness  in  other 
res|>et't8. 

The  results  in  Brazil  also  highly  favorable  to  the  gun,  and  tbeoflicial 
opinions  of  its  merits  decided.     (See  report  annexed,  Appendix  3.) 

DISCUSSION  OP  THE  SYSTEM. 


The  introduction  of  this  gun  has  marked  a  new  departure  in  that 
•class  of  arms  which  next  succeeds  in  power  the  personal  weapons  of  the 
|8oldier ;  and  it  gives  fair  promise  as  a  powerful  auxiliary  to  our  modern 
ield  systems,  and  to  our  i)reseiit  contemplated  armaments  for  the  de- 
fense of  the  short  flank-lines  of  our  permanent  works. 

It  is  evident  that,  in  the  latter  service,  a  long-range  gun  capable  of 

Bcnring  an  intense,  accurate,  continuous,  and  deadly  fire  at  the  short 

ranges  ordinarily  employed  for  this  service,  and  having  most  of  the  a*l- 

Kautages  of  the  howitzer-fire,  formerly  fnlly,  and  now  partially,  relied 

Inpon  for  protecting  our  ditches  and  'flank-lines,  under  all  ordinary  cir- 

jcnmstances  of  attack,  must  jirove  a  highly  desirable  adjunct,  if  not  a 

iBuperior  means  of  defense  to  the  present  systems  employed;  limited  as 

[they  are  in  power,  and  consequently  in  range,  and  without  superiority  in 

rai)idity  and  continuity  of  fire,  or  in  deadly  eftects. 

Its  range  is  at  least  5,500  yards,  which  renders  it  equally  as  powerful 

las  a  shell-gun  in  this  respect,  and  one  raiiablo  of  guarding  the  ap- 

jiroacbes  to  works,^  either  permanent  or  field,  at  shoU-guxv  (5\%\ax^«.«»., 
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wbile  at  the  same  time  beinjr  effective  at  ranges  of  1,000  to  1,500  yards, 
the  maximum  tlistauces  onliuarily  reqiiiretl  to  be  covered  by  oor  dank- 
defense  armaments. 

Its  power  for  deliverinisr  a  continaoas  and  uninterrupted  effective  Are 
at  ranges  indifferently  ifrom  the  shortest  range  required  np  to  three 
mile«,  would  seem  to  point  to  it  or  a  similar  system — employing  the 
same  general  principles — as  being  a  necMnity  for  introduction  in  the 
future  armament  of  our  forts,  and  for  service,  when  occasion  demandji, 
in  our  field-works. 

In  this  connection,  as  germane  to  the  qnestiou  of  flank  defense,  the 
board  would  call  attention  to  the  importance  of  the  introduction  into 
our  service  of  a  shell-gun  of  more  accuracy,  length  of  range,  and  destruc- 
tiveness  and  rapidity  of  tire  than  the  present  S-iiich  howitzer.  This,  it 
is  believed,  can  be  attained  by  a  breech-loading  rille-howitzer  of  a  cali- 
ber of  0  inches,  throwing  canister  for  short  ranges  as  well  as  case  shot, 
and  using  the  latter  with  percussion  or  concussion  fuses;  an«l  for  all 
ranges  a  special  case-shot  weighing  tJo  pounds,  and  containing  bullets, 
14  to  the  pound  ;  also  canister  of  a  weight  of,  say,  5-4  pounds,  using  U.S- 
ioch  lead  bullets,  and  a  shell  of  61  pounds. 

The  effects  witli  these  projectiles  must  be  decidedly  superior  to  those 
attainable  with  our  presedt  Sinclihowitzer  ammunition,  and  in  onler 
to  perfect  a  flank-defense  howitzer,  it  is  recommended  that  experiments 
in  the  direction  indicated  3lso  be  undertaken  in  connection  with  otlier.s 
uow  ]iendiug,  looking  to  a  proi)er  armament  of  our  tiauk-defeuseM. 

REaACDlNO  FIELD-SERVICES. 

It  is  evident  that  this  system  gives  promise  of  proving  a  valuable 
and  powerful  auxiliary  to  the  light  artillery  of  our  service. 

Its  equality  in  range,  its  greater  capacity  for  delivering  a  deadly, 
incessant,  and  widespread  fire  at  all  tield-ranges,  anri  with  decidedly 
superior  rapidity;  ita  stability  when  tired,  abolisliing  all  but  the  ordi- 
nary initial  pointings,  and  its  evident  superiority  in  pursuing  reti'eating 
columns,  give  it  some  di-cided  advantages,  a[)parently,  over  our  ordi- 
ncry  lleld-guns. 

For  the  cllects  of  artillery-fire,  however,  where  penetration  is  desir- 
able, and  where  destructive  effects  of  solid  shot  and  shell,  in  rapidly 
demolishing  large  objects,  &c.,  are  required,  we  must,  of  course,  yield 
the  advantage  to  the  larger  calibi-red  lield-[(iece8. 

Its  uses,  however,  as  a  powerful  auxiliary  to  the  service  under  con- 
sideration cannot  be  doubted  from  the  above  considerations;  and  the 
l)oard  believes  that  its  great  eflicieucy  as  a  field-pioco,  when  tested,  will 
probably  be  established. 


KEOOMMENDATIONS. 

The  results  of  the  above  recorded  tests  of  the  Hotchkiss  revolving 
cannon  at  Sandy  Hook,  and  the  records  of  the  results  obtained  abroad, 
lead  the  board  to  recommend,  further,  more  extended  and  exhaustive 
trials  to  fully  determine  its  merits,  with  a  view  to  its  final  adoption  aa 
an  auxiliary  arm,  not  only  for  flank-defense,  but  for  other  branches  of 
the  service.  To  further  this  end,  the  board  recommends  the  procure- 
ment of  at  least  4  guns  (the  number  to  he  governed  by  the  state  of  the 
appropriation)  of  the  mtniel  and  caliber  tested ;  and  with  a  supply  of 
ammuuitiou  not  exceeding  2,000  rounds  per  gnu,  the  carriages  ueedetl 
to  be  made  at  the  Watervliet  arsenal,  after  well-matured  drawings  to 
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suit  the  nature  of  our  service.  Two  of  the  guns  procured  to  be  placed 
in  the  field,  to  be  reported  upon  after  thorough  trial,  and  two,  with 
carriages  a<lapted  for  tiankdefeuse  casemate  service,  to  bo  placed  in 
some  of  our  casemated  works  for  trial  and  tests.  It  further  recom- 
uends  that  experiments  bo  continued  with  the  present  gun  at  Sandy 
Hook. 

S.  CRISPIN, 
Bvt.  Col.  U.  <S'.  A.,  Lt.  Col.  of  (hd., 
Praiklent  of  (he  Board. 
T.  J.  TKEADVVELL, 

Major  of  Ordnance. 
T.  G.  BAYLOU, 

Major  of  Ordnance. 
FRANK  H.  rillPPS, 
Captain  of  Ordnance,  Recorder, 


Extract  of  the  report  of  the   trial  of  B.  B.  HotchkiHH  recolver  cannon, 
viade  by  the  French  government  at  Oavre. 


GENERAL   ODSEKVATIONS. 

The  mechanism  of  the  cannon  revolver  is  simple,  and  substantially 
made. 

The  traverse apjiaratUR  is  simple,  and  woiks  satis factoiily. 

The  iron  guncarriage  has  worked  well  during  all  the  trials. 

The  fuse  is  sim)>le,  without  any  danger  for  manipulation,  and  re<iuires 
no  preparations  on  the  battle-field. 

BaUi«tical  properties. — The  elevation  for  the  maximum  range  is  about 
35°;  range,  4,600",  (about  5,0;U  yards.)  The  accuracy  of  the  revolver 
cannon  in  horizontal  deviations  is  remarkable,  and  very  much  sui>erior 
to  that  of  the  mitrailleuse. 

Obturations. — The  gas-check  produced  by  the  cartridge  has  been  con- 
stantly good.    The  system  of  the  cartridge-case  is  a  good  one. 

Worling  of  mechanism. — The  working  of  the  flrlng-pin  has  been  con- 
stantly good.  The  loader  worked  always  well  during  all  trials.  The 
principle  of  the  extractor  is  a  good  one.  The  traverse  motion  and  the 
*levating-screw  worked  always  well. 

Working  of  the  brass  coats  of  projectiles. — ^The  projectiles  examined 
after  tiring  showed  the  print  of  the  banils  on  the  coat  very  distinctly, 
and  of  the  same  width  as  the  bands.  The  results  show  this  principle  of 
the  brass  p.icking  to  be  a  good  one. 

Time  of  salcos. — ^eau  time  for  ten  shots,  11.6  seconds. 

RESULTS  OP  PreilJO,  (EXTRACT  OF  REPORT.) 

I  JPiring-against  a  battalion  in  columns  by  division  at  entire  distances.    {Ex- 
periments of  21th  February,  1873.) 

The  batallion  is  represented  by  3  targets  of  1.80  meters  (abont  0 
feet)  height,  and  70  meters  (abont  230  feet)  width.  The  first  at  1,650 
meters  (about  1,804  yards)  from  the  cannon.  The  second  at  1,720  me- 
ters, (about  1,881  yards.)  The  third  at  1,7!M»  meters,  (about  1,957  yards.) 

Powder-charge,  85  grains;  bursting-charge,  20  grains,  powder  du 
liipault. 
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Angle  of  firp,  6°  36', 

Two  salvos  of  40  shots  fired,  the  first  without  traversing,  the  second 
with  traversing. 

The  number  of  projectiles  or  pieces  which,  per  haudred,  reached 
targets  are,  for  the  revolver  cannon,  70. 

In  comparing  this  result  with  those  obtained  by  the  Gatling  mitrail 
lense  iu  the  same  condition,  it  was  found  for  the — 

Caliber  .^'i,  Gatling  mitraillense  No.  150,  number  of  hits,  11.25, 

Caliber  .45,  Gatling  mitriiilleuse  No.  161,  number  of  hits,  3.72. 

The  8Ui>eriority  of  the  revolver  canuon  is  well  marked. 

Firing  with  shelU  against  a  battalion  in  column  by  division  at  entire  dis- 
tances.    ( TesU  of  25th  July,  1873. ) 

The  battalion  is  represented  by  6  targets  of  l.SO  meters  (about  6  feet) 
height,  and  35  meters  (about  115  feet)  width.  The  distance  between  is 
35  meters,  (about  115  feet.)  The  last  target  1,795  meters  (about  1,9G3 
yards)  from  the  revolver  cannon. 

Powder-charge,  85  grains ;  bursting-charge,  20  grains ;  powder  of  Ri- 
panlt.  The  firing  is  regulated  to  drop  the  projectiles  between  the  3d 
and  the  4th  targets. 

Angle  of  fire,  6°  30'. 

Two  salvos  of  40  shots  fired  without  traversing. 

The  number  per  hundred  of  hits  is,  for  the  revolver  cannou: 

1st  salvo,  109 ;  the  second  salvo  of  40  shots  fired  iu  30  seconds  :  2d 
ealvo,  245. 

For  the  1st  caliber,  Gatling  luitrailleuse  No.  SI :  1st  salvo,  24;  2d 
salvo,  48 ;  3d  salvo,  57^. 

For  the  .65  caliber  Gatling  mitrailleuse  No.  10 :  Ist  salro,  25 ;  2d 
salvo,  36 ;  3d  salvo,  54 ;  4th  salvo,  18.7. 

The  Dotchkiss  revolving  cannon,  therefore,  produces  a  much  superior 
eft'eot  to  that  of  the  mitrailleuse  Gatling. 

Firing  against  a  steel  plate  of  10  millimeters  {abotit  0.3937  inch)   thick ; 
distance,  160  meters,  (about  492  feet.)   (Exper^iments  of  July  25,  1873.) 

Three  shots. 

1.  Goes  through  and  explodes  in  coming  out. 

2.  Goes  through  and  explodes  in  coming  out. 

3.  The  shot,  badly  directed,  hits  at  left  a  sheet-iron  of  10  millimeters 
(about  0.3037  inch)  thick,  sijpported  by  a  piece  of  oak  of  20  centime- 
ters (about  7.874  inches)  square.  The  projectile  exploded  in  the  wood, 
which  was  split  to  the  length  of  about  one  meter,  (about  3.28  feet.)  The 
hole  measures  behind  about  seven  centimeters  (about  2.76  inches)  of 
width.  The  piece  of  iron  detached  from  the  sheet  went  through  the 
wood,  and  dropped  at  4  or  5  meters  (about  15  feet)  beyond. 
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The  cannon  was  pointed  seaward  and  fired. 

1.  Two  shots  at  an  angle  of  2'.    The  shell  exploded  on  touch  ng  the 
water. 

2.  One  shot  at  +  15'.    The  shell  exploded  ou  touching  the  water. 

3.  One  shot  at      2^.    The  shell  exploded  on  touching  the  water. 

4.  One  shot  at       3°.    The  shell  exploded  on  touching  the  water. 

5.  One  shot  at      5°.    The  shell  exploded  on  touching  the  water. 
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Three  shells  were  suspended  by  a  string,  the  point  downward.  When 
the  string  was  cut,  the  shell  with  tho^fiise  fell  on  a  sheet-iron  plate  the 
height  of  3.32  meters,  (about  11  feet.)  The  fuse  did  not  explode  and  the 
mechanism  did  not  move. 

TKIAX  OF  FUSES,   (EXPERIMENTS  21ST  JANUARY,   1&74.) 

All  the  empty  shells  penetrated  into  the  earth  from  30  to  40  centime- 
ters (about  13  inches)  depth.  The  fuse  had  exploded  in  all  that  were 
found. 

RANGE,  (EXPERUIENTS  OF  JANUARY  20,  1874.) 

Charge  of  powder,  150  grains  "  R.  L.  G."  Some  of  the  projectiles  fired 
at  30°  elevation,  which  were  not  found,  struck  the  ground  at  a  distance 
of  5,000  meters,  (about  5,468  yards.) 

The  projectile  tired  at  35°  elevation  had  a  range  exceeding  5,000  me- 
ters, (exc«ieding  5,408  yards.)  Some  of  the  a.ssistants  saw  it  fall,  but 
could  not  find  it  because  the  ground  was  too  rough. 

ACCURACY,  (EXPERIMENTS  OP  JANUARY,  1874.) 

Powder-charge,  100  grains,  powder  of  Ripanlt ;  angle  of  fire,  36°. 

Shell. 

Tean  range,  4,014  meters,  (about  4,.'?9(>  yards.) 
Maximum  range,  4,023  meters,  (about  4,400  yards). 
Minimum  range,  3,908  meters,  (about  4,372  yards.) 
Difference  in  range,  '2~t  meters,  (about  27  yards.) 
I^Iaxiuium  deviation,  04.2  meters,  (about  70.21  yai'ds.) 
Minimum  deviation,  00.2  meters,  (about  65.83  yards.) 
Dilierence  in  deviation,  4  meters,  (about  4.38  yards.) 
The  shells  fired   hit  the  ground  at  over  4,000  meters  (abont  4,375 

yards)  distance,  within  a  space  of  25  meters  (about  27  yards)  length  and 

4  meters  (about  4.38  yards)  wide. 

Solid  shot. 

Mean  range,  4,454  meters,  (about  4,871  yards.) 

Maximum  range,  4,466  meters,  (about  4,884  yards.) 

Minimum  range,  4,442  meters,  (about  4,857  yard.s.) 

Diflerencti  in  range,  24  meters,  (about  26  yards.) 

Maximum  deviation,  62  meters,  (about  07.8  yards.) 

Minimum  deviation,  60.6  meters,   (about  66  yards.) 

Dilierence  in  deviation,  1.4  meters,  (about  1.5  yards.) 

The  projectiles  hit  the  ground  at  a  distance  near  4,500  meters,  (aboat 
4,921  yards,)  within  a  space  of  24  meters  (about  20  yards)  length  and  1.4 
meters  (about  1.5  yards)  wide. 


^^ 
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Extract  from  ihe  report  upon  the  Sotchkias.  revolving  cannon,  model  of  the 
Freiwli  marine. — [Experiments  of  Oavre,  Februari/  and  March,  1877.) 

f  The  modifications  applied  to  the  cannon-revolver  for  the  service  of  the 
marine  have  had  for  their  principal  object  the  giving  to  the  i)iece  a 
sufficient  lightness  and  mobility  to  enable  the  same  man  to  execute  a 
continuous  fire,  and  to  rectifv  the  pointing  at  each  shot. 

The  necessary  mobility  has  been  obtained  by  mounting  the  piece  upon 
a  fork  pivoted  in  a  socket,  and  this  is  rendered  sufficient,  btcause  the 
cannonier  who  points  supports  the  left  shoulder  against  a  trail-piece, 
and  holds  with  the  left  hand  a  handle  placed  under  the  breech,  and, 
while  turning  with  the  right  band  the  crank,  is  able  at  the  same  time  to 
follow  the  object  with  the  line  of  sight. 

It  is  proposed  to  have  some  small  pieces,  which,  placo<l  upon  difi'erenfc 
parts  of  a  vessel,  shall  be  able  to  protect  disembarcation  from  small 
crafts  and  torpedo-boats. 

To  fulfill  this  object  we  should  have  great  accuracy  up  to  2,187  and 
2,734  yards,  sufficient  rapidity  of  fire  and  penetration,  at  these  distances, 
of  plates  from  .20  inch  to  .24  inch ;  also  the  piercing  of  sheathing  of 
lantiuhee. 

PENETRATION   OF  THE-SHELLS. 

The  shell  of  14.85  oances,  of  ordinary  cast  iron,  gave  dangerons  frag- 
ments in  bursting  on  it«  passage  through  a  plate  of  sheet  steel  of  .24 
inch,  with  a  velocity  at  impact  reduced  to  4S2  feet  (corresponding  to  a 
distance  of  2.187  yards)  under  an  angle  of  22^,  or  with  a  velocity  at  im- 
pact of  623  feet  (corresponding  to  a  distance  of  1,640  yards)  under  an 
angle  of  30°. 

It  gave  more  than  six  dangerous  fragments  per  shot  in  passing  with  a 
velocity  at  impact  of  1,302  feet  in  normal  fire  against  a  steel  plate  about 
.6  inch  thick.  It  gave  again  some  dangerous  fragments  after  having 
traversed  11.8  inches  of  wood  under  an  angle  of  0°,  with  a  velocity  of 
about  722  feet;  after  having  traversed  11.8  inchesof  wowl,  under  aa  angle 
of  30°,  with  a  velocity  at  impact  of  1,302  feet,  and  after  having  traversed 
a  wall  of  3.9  inches,  under  an  angle  of  30'^,  with  a  velocity  at  impact  of 
about  722  feet. 

,  FIRING  AT  VESSELS  IN  MOTION.  . 

Tlvis  firing  was  easily  done  by  two  men,  although  the  gunner  was  not 
accustomed  to  fire  upon  the  sea  at  a  movable  target,  nor  to  the  sight 
that  was  used.  This  tiring  showed  remarkable  accuracy,  since  fifty  good 
shots  were  observed  out  of  lOS  fires.  The  balloon  which  served  as  a 
target  (31J  inches  diameter)  was  reduced  to  pieces;  and  the  stem,  the 
ui)per  part  of  which  was  attached  to  the  balloon  aud  had  2.36  inches  of 
cross-section,  was  cut  away  and  riddled  with  shot,  and  the  remaining 
stump,  of  which  the  lower  part  was  about  .45  inch  cross  section,  bore 
the  trace  of  many  shells,  attesting  the  efficacy  of  the  fire  against  a  tar- 
get of  very  small  dimensions.  | 

RESISTANCE  OF   THE  OARTRISOB-CASES  EMPLOYED   IN   FIRING. 

It  is  found  that  the  same  case  can  be  used  (by  re-priming)  four  or  five 
times.  J 

1  GENERAL    SUMMARY   AND   COKCLTJSIONS.  j 

T);e  nrftchkiss  revolving  cannon  (marine  model)  fulfills  the  many  con-j 
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dittous  for  the  employment  t«  which  it  is  destined — that  is  to  say,  the 
"ofeiise  of  ve-ssela  against  small  crafts  and  torpedo-boats. 
'^The  coniniissiou  thought,  iu  addition,  that  it  was  fitting  to  examine  if 
this  arm  would  serve  to  a  good  use  iu  the  protection  of  the  embarcatioa 
of  troops. 

The  extent  of  its  ranges  and  its  longitudinal  accnracy  are  remarkable, 
and  its  lateral  accuracy  is  satisfactory. 

The  results  of  firing-practice  aboaid  ship,  executed  with  shells  of  14.85 
ounces,  showed  that  the  ballistic  qualities  of  the  revolving  cannon  would 
be  utilizci^in  the  most  diflBcult  conditinns  of  a  movable  target. 
■    For  a  distance  estimated  at  the  l>Hginning  of  a  volley,  and  variable,  a 

ean  velocity  of  fire  of  al)out  om-  slmt  in  five  seconds  iu  regular  work- 
ing and  practice  is  reasonably  suilicient  to  secure  the  effects  of  each  fire. 

The  shell  of  11,85  ounces,  of  ordinary  cast  iron,  charged  and  fitted 
with  a  percussion  fuse,  normally  jiierced  plates  of  steel  of  .24  inch  and 
,np  to  2,187  yards  distance;  and  under  an  angle  of  30°  np  to  about  1,640 
ards.  This  same  shell  normally  pierced  11.8  inches  of  oak  wood  at 
547  yards,  and  3.9  inches  of  oak  wood  under  the  angle  of  30°  at  the 
Bame  distance.  Its  explosion  gave,  even  after  the  perforation  of  those 
obstacles,  some  dangerous  fragments. 

The  shell  of  about  1  i)ound,  of  the  same  metal,  will  have  a  greater 
effect,  especially  at  great  distances. 

Two  men  are  sufficient  for  serving  the  cannon. 


[TrauBlalion.l 

leport  of  the  minMer  of  icar  to  the  genera}  legislative  assemblj/  of  Brazil, 
on  ilie  Hotirhkiss  rerolving  C(xnnon,  made  at  Rio  de  Janeiro,  1875, 

[Extract.] 

The  artillery  committee  highly  recommend  the  Hotchkiss  revolving 
cannon,  and  state  that  the  smallness  of  its  caliber  is  compensated  for 
by  the  rapidity  of  fire,  as  about  -SO  rounds  per  minute  can  be  discharged 
from  it,  while  one  round  can  only  with  difficulty  be  discharged  from 
other  systems,  (Whitworth,  Krupp,  &c.) 

Each  .shell  of  the  revolving  cannon  gives  10  to  11  useful  fragments  ; 
the  gun  produces,  therefore,  about  800  fragments  per  minute.  The 
Whitworth  and  Krupp  guns  give  only  7  to  9  useful  fragments  during 
the  same  time,  having  the  same  range  and  precision  as  the  revolving 
cannon. 

The  maximum  range  of  the  gun  is  4,500  meters  (about  4,921  yards) 
with  French  powder,  or  about  5,000  meters  (about  5,408  yards)  with  our 
own  powder,  which  at  present  appears  to  be  of  the  best  quality. 

The  sample  gun  purchased  by  the  imperial  government,  at  the  request 
of  the  artillery  committee,  (though  not  quite  complete,  as  it  was  not 
provided  with  the  shield  to  protect  the  gunners  against  sharp-shooters,) 
proved  at  the  experiments  on  the  flring-groands  to  be  an  excellent 
weapon,  as  it  possesses  the  following  qualities  : 

Great  range. 

Perfeftit  accuracy  of  fire. 

Absence  of  recoil,  due  to  the  special  brakes. 

Quick  loading,  simple  and  almost  automatic. 

Great  rapidity  of  fire. 
41)  OUD 
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Metallie  cartridge,  which  can  be  reloaded  on  the  average  8  times,  and 
allowing  the  primers  to  be  changed  with  great  facility. 

Simple  and  strong  mechanism,  composed  of  only  7  parts,  which  toad, 
fire,  extract  and  drop  the  empty  cartridge-shell  to  the  groond. 

Complete  obturation  and  forced  projectile. 

Operation  by  only  four  men,  who  can  easily  be  protected  by  entrench- 
ment of  the  gun. 

The  artillery  committee  express  the  opinion  that  the  practical  results 
will  perhaps  recommend  the  adoption  of  this  syateni  aB  the  only  artil- 
lery for  oar  army.  # 

Signed — the  secretary  of  state  and  minister  of  war. 
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Harbor. 


leather. 


Date. 


187ft-'r7,! 
September  11} 
September  12  j 
September  13 
September  IJi 
September  81 . 
September  22. 
September  23. 
September  22. 

October  3 

November  as. 
November  24. 
December  2 . 
December  2  .. 
JaDnary  S5... 
Jannary  aj... 
February  14.., 
February  U.., 


L.toE 
.do... 


NoTB.— I  1  rooads  (averaging)  flred  in  ^  seoco^. 


11 

tM     ^ 

^& 

■s 

a 
2 
S 


S3 


Remarks. 


Fired  to  test  working  of  gnn. 
Fired  to  obtain  velocities. 

Do. 

Do. 
Target  A. 
Target  B. 
o  draught  of  target  made. 

Do. 

Fired  to  test  working  of  gun. 

(  No  draufjht  of  target  made ; 
{     1  mitis-fire. 

Do. 
Target  C. 

Target  O ;  3  miss-flree. 
Target  B. 
Target  F. 
Target  O. 
Target  H. 
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Caeeiage  No.  2.    (Plate  11.) 

This  carriage  differs  from  No.  1  only  in  the  means  employed  for  ele- 
vating and  depressing  the  gun,  a  lever  and  falcrum  similar  to  those  on 
the  original  carriage  for  lOinch  smooth-bore  Bodman  being  used. 
Table  No.  1,  accompanying,  will,  therefore,  show  the  results  of  firing  with 
both  Nos.  1  and  2,  so  far  as  the  recoil-check  and  the  running  in  and  out 
of  battery  of  upper  carriage  are  concerned. 

Caeeiage  No.  3.    (Plate  III.) 

This  carriage,  designed  by  the  constructor  of  ordnance,  possesses  the 
same  general  features  as  the  one  adopted  for  the  12-inch  rifle.  The 
same  elevating  and  depressing  apparatus  is  used  as  on  carriage  No.  1. 

To  check  recoil  a  hydraulic  buffer  is  used,  which  may  be  described 
as  follows : 

The  buffer,  securely  placed  in  the  front  of  the  chassis,  consists  of  a 
cast-iron  cylinder  78  inches  long,  the  exterior  and  interior  diameters 
being,  respectively,  11  inches  and  8  inches.  The  cylinder  is  closed  at 
each  end  by  a  cast-iron  cap  firmly  attached  to  the  cylinder  by  a  series 
of  screws.  For  the  purpose  of  admitting  water  or  any  non-freezing 
fluid  that  may  be  used,  a  hole  three-fourths  of  an  inch  in  diameter  and 
16.26  inches  from  the  rear  is  bored  on  the  upper  surface  of  the  cylinder. 
A  similar  hole  in  the  bottom  of  the  front  cylinder-cap  permits  the  fluid 
to  be  withdrawn.  Each  hole  is  closed  by  a  screw-plug.  The  piston-rod, 
2.25  inches  in  diameter,  is  made  of  wrought  iron,  and,  after  passing 
through  the  rear  cap,  is  attached  to  a-cross-head  of  wrought  iron  11.25 
inches  high  and  26  inches  long,  which,  in  its  turn,  is  secured  to  the  rear 
of  the  top  carriage.  To  allow  the  piston-rod  a  vertical  play,  the  hole 
through  which  the  end  passes  is  made  oblong.  Through  the  ring  which 
forms  the  end  of  the  rod  a  steel  cylindrical  pin  is  passed,  at  each  end  ' 
of  which  is  a  steel  friction-roller.  The  piston-head,  of  wrought  iron  2.5 
inches  thick,  is  pierced  with  two  holes  near  its  circumference  on  opposite 
sides  of  the  rod.  These  holes,  seven-eighths  of  an  inch  interior  diameter, 
flare  out  both  ways  2.5  inches  and  give  the  fluid,  acted  upon  by  the 
piston-head  when  the  gun  is  fired,  sufficient  escape,  and,  while  checking 
recoil,  allows  the  top  carriage  to  move  back  without  strain. 

To  the  top  of  each  rail  of  the  chassis,  and  95  inches  from  the  front 
end,  is  bolted  an  incline  or  wedge,  having  a  rise  of  2.5  inches  in  64 
inches.  Its  breadth  is  3.25  inches.  Near  the  end  of,  and  in  this  incline, 
a  cut  is  made  6  inches  wide,  to  receive  an  angle-iron  6  inches  by  6 
inches.  To  this  angle-iron  3  spring  hurters  of  rubber,  5  inches  long  by 
5  inches  diameter,  are  secured  by  screw-bolts.  The  upper  carriage  is 
provided  with  two  sets  of  wheels  or  rollers,  which  are  secured  to  the 
^nt  and  rear ;  the  first,  by  pieces  of  wrought  iron  bolted  on  each  side 
of  carriage,  and  the  latter  by  bronze  Vs  screwed  and  keyed  to  the  rear 
end  of  carriage.  The  rear  wheels  have  eccentrics.  In  recoiling,  after 
firing,  the  carriage  starts  and  moves  on  sliding  friction,  but  when  it 
has  accomplished  part  of  the  rise  the  sliding  becomes  rolling  friction, 
and  the  ascent  of  the  inclined  plane  absorbing  a  considerable  portion  of 
the  recoil.  To  prevent  the  carriage  running  in  battery,  as  it  would  nat- 
urally do  after  striking  the  hurters,  two  sets  of  couplings  are  used  ;  one 
set  permanently  fixed  to  the  bottom  transom  of  the  upper  carriage, 
and  the  other  set  to  the  side  of  the  chassis-rails.  The  latter  are  hinged, 
and  when  it  is  desirable  to  release  the  gun,  as  after  load\.\\%,  ^.v^  ^5^s>^«^^ 
by  means  of  suitable  levers  conveniently  placeCi  ou  l\i<a  ovsXsv^^i  «i'^  '^'*' 
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chassis-rails.    Upon  releasiug  the  catches  or  eowplruga  the  gun  rat 
promptly  and  easily  into  battery.    To  the  front  transom  of  the  chassis 
ai-e  secnred  by  similar  irons  the  same  uuinber  and  kind  of  hurtera  as 
those  at  the  rear, 
panyiug. 


For  working  of  carriage,  see  table  2fo.  2,  accom- 
Carbiaqe  No.  4.    (Plate  IV.) 


Has  the  same  hydraulic  bujfer  as  No.  3,  but  has  no  iaciinod  plane, 
side-catches,  or  elevatinfi-racka,  the  guu  being  elevatetl  and  depressed 
by  means  of  the  leirer  and  fulcrum  nsed  on  the  10  inch  S,  B.  Eodman. 

In  place  of  the  front  and  rear  eccentric  rollers  used  on  No,  3,  it  has 
the  same  axles  and  wheels  as  Nos.  1  and  2.  It  is  provided  with  the 
same  rnbber  horters  and  counter-hnrters  as  No.  3. 

S.  CRISPIN, 
Bvt,  CoL  U.  8,  A.,  Lieiil.  Col.  of  Ordnance, 

President  of  the  Board. 
T.  J.  TREADWELL, 

Major  of  Ordnance. 
T.  G.  BAYLOR, 

Major  of  Ordnance, 
FRANK  H.  PHIPPS, 
CapL  of  Ordnance,  Eccorder. 
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Some  few  roands  of  a  cnbical  powder  from  Laflin  &  Band  were  fired 
in  the  9-inch  rifle  and  15-inch  smooth-bore,  (see  Tables  Nos.  9  and  10,) 
which  gave  in  the  first  case  excellent  results ;  that  tried  in  the  15-iDch 
smooth-bore  gave  fair  bat  not  as  good  results  as  the  hexagonal  E.  V. 

None  of  the  experimental  .powders  have,  so  far,  been  safflciently  tested 
to  enable  the  board  to  decide  definitely  as  to  their  merits,  bab  further 
experiments  will  be  made  with  those  which  promise  best 

S.  CRISPIN", 
Bvt.  Col.,  U.  S.  A.y  Lt.  Col.  of  Ordnance^ 

President  of  the  Board. 
T.  J.  TEEADWELL, 

Major  of  Ordnance. 
T.  G.  BAYLOR, 

Major  of  Ordnance. 
FRANK.  H.  PHIPPS, 
Captain  of  Ordnance,  Becorder. 
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Tablb  No.  3. — Table  of  mlargemeHU  of  8-inck  cwncsrtel  rifi« 

N0.1. 

^^ 

T 

c 

D 

1 
i 

i 

3 

1 

9 

II 

h 

|8 

k. 

BnlarRement  frosD  Mliuiin  A,  (after  "MtUpKnii" 

£jf  iTltMS.) 

3  A^^l 

11. 

S 

C 

31 

3| 

'5 
■s 

■35 

0 

•s 

0 

p 

0 

3| 

a 

*s 

S  3 

III 

s§ 

Si 

l§ 

Si 

s§ 

sU 

is 

■i 

'5 

1 

11 

1 

1 

^g 

u 

d  ^ 

B  ^  ''j^l 

5 
11 

o 

o 

a  = 

M 

->i 

-< 

-i) 

•^ 

< 

•^ 

0,0105 

7,BSi 

0,032 

0,005 

0,009 

0,0ns 

0.005 

0.005 

0.005 

0.005 

0.097 

13 

0.(IIU3 

z»m 

o.oao 

o.oos 

0.  <H)5 

0.  (Ml,*. 

a  00s 

0,005 

0,005 

0.005 

0.0» 

IS 

0.  OlM 

7.99S 

D 

0,019 

0,Of|l 

o.oot 

O.OC* 

0,001 

0.005 

o.oos 

0.003 

o.ost 

IB 

0.U1IWS 

T.oas 

1 

0.019 

0.1)06 

0,  iwrt 

O.llUO 

0.007 

o.ooj 

o.ooa 

0,008 

O.OST 

W 

[t.  ova 

7,M!S 

o.Oia 

O.QOG 

0,  i«i« 

O.OOT 

0,011 

O.Oltl 

0.01ii 

D.oie 

0.040 

'BS 

0.  0103 

ZPM 

? 

0.040 

0,1)07 

0,  (»H 

O.Otl'J 

o.Dia 

0.  010 

0,  Dili 

\>.^>m 

D,fl4g 

L                    S8 

0.  otos 

7.9BS 

E 

o.on 

0,  DOS 

0,  DO!) 

0.  oil) 

0,  out 

0.  OIB 

0.091KI 

oca; 

0.041 

31 

O.OlO^i 

7.935 

J 

0,01:1 

O.OOV 

0,010 

0.011 

a  013 

0, 01;, 

0,015 

D.O'ia 

0,030 

34 

0.0100 

7.0« 

_g 

0,  itiiii 

O.UOd 

0.  007 

o.oon 

0,010 

0.011 

a  01 J 

0.017 

0,  tUB 

J7 

O.OIOO 

7.935 

•  r 

0,  mi 

0.  wn 

0'.  rin4 

O.OO!) 

aMi7 

0.  ilO» 

0,00!? 

0.  oo§ 

0,  015 

«■ 

S.OIM 

1.984 

^ 

0,ftfO 

O.tXli 

oaoii 

0.005 

0.000 

0,007 

0,007 

O007 

0, 010 

«i 

O.OIM 

'l.Vlr& 

o,uua 

0,(H)!! 

0.004 

0,  iMi:) 

o.mj 

0  005 

0. 1)05 

0.005 

0,007 

50 

o.oHita 

TBij 
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(1.  miu 

0,  llOSt 

0,«K1 

0,0ns 

0  uoa 

0.«K 

0,  Ml 

0,004 
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S5 

o.ouss 

7,9*5  ; 

u 

0,  Olll 

O.OOl 

0,001 

0,  Olll 
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0.003 
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0.001 

0,<KI9 

60 

0.0003 

7,  Ot.'i 

i 

II,  0()1 

0,0(11 

0,  001 

0,  001 

0,  Wll 

0,  OO'J 

0,  IKW 

0. 1>03 

0.O04 

Its 

0.  ODDS 

7.  His 

a 

11,  Oltl 

0,1100 

o.ooo 

0,000 

0,  IKJl 

o.oos 

0,003 

0-Ooa 

0,004 

70 

(K00U3 

7.985 

^ 

0,000 

0.000 

D.OOD 

0,01)0 

0.  oou 

0,002 

O.OOM 

0.  llOl 

0,  004 

80 

0.0003 

7.  9«i 

n.  000 

0,000 

0,000 

0,0(10 

0.000 

0,  Otll 

0,0119 

0,003 

o.oos 

BB 

o,auiuf 

7.  flfc5 

s 

O.OOB 

0.000 

0,1100 

0,000 

0,000 

0.  001 

0,001 

D.UO-J 

0,00s 

IDO 

0.(109S 

7,9e«J 

0.000 

0.000 

o,uoo 

0.000 

0.000 

0.001 

0.001 

O.O'.ii 

0,00a 

lilt 

0.  0OU5 

7,Si3 

& 

0.000 

0,000 

0.000 

0,000 

0,000 

0,001 

0,001 

0.003 

0,00-2 

' 

W.  8. 

ST4BBtNQ.               S 

Lif^Mtenant  c/  Ordnam*.    '^B 

The  Ordoanoe  Board 
87, 1878. 


convened  under  orders  of  the  War  Department,  Special  Order  No.  129,  of  Jane 

FRANK  H.  PHIPPS, 
Captain  of  Ordnatiee,  JZecorder. 
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Table  No.  7. — Table  of  enlargementt  qf  9-ituA  converted  rifle  No.  4. 


Inches  fk'om  bottom  of  bore. 

1 

jl 

go 

Sm 

ll 

ll 

li 

a  9 

15 

9.039 
9.039 
9.038 
9.038 
9.037 
9.037 
9.035 
9.035 
9.035 
9.034 
9.035 
».035 
9.036 
9.037 
9.039 
9.037 
9.037 
9.039 
9.041 
9.041 
9.041 
9.046 

0.001 
0.001 
0.000 
0.000 
0.000 
0.000 
0.00S 
0.000 
0.000 
0.001 
0.U00 
0.001 
0.001 
0.003 
0.0005 

o.o(m 

0.001 
0.001 

0.000 
o.oos 

0.003 
0.000 

0.003 
0.003 
0.003 
0.001 
0.001 
0.001 

o.ooa 

0.001 
0.008 
0.001 
0.003 
0.001 
0.008 
0.003 
0.001 
0.004 

o.oos 

0.001 
0.000 
0.003 
0.003 
0.001 

0  004 

17 

19 

0  004 

21 ; 

0  008 

as 

0  003 

S5 

0  003 

3t) 

0  003 

31 

0  008 

35 

0.003 

41 

0.003 

45 

0.003 

51 

0.003 

55 

0,003 

61 

0.  0O3 

65 

0.003 

71 

0.006 

75 _ 

85 

0.003 
0.008 

95 

0.001 

105 

0.003 

115 

0.003 

187 

0.001 

W.  S.  STAKRINR, 

Lieuterumt  qf  Ordnanee. 

The  Ordnance  Board  convened  nnder  orders  of  the  War  Department,  Special  Order  No.  139,  of  Jnne 
27, 1876. 

FRANK  H.  PHIPPS, 
Captain  of  Ordnance,  Recorder. 
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APPENDIX  R. 

Construction  of  a  breech-loading  rifled  Ikowitser,  caliber  6  incliea. 

Office  of  the  Consteuotoe  op  Ordnance,  U.  8.  Aemy, 

Neic  York  City,  June  18,  1S77. 

Sir  :  I  have  the  honor  to  submit  herewith,  report  of  the  construction 
of  the  6-iuch  Moffatt  breech-loading  rifled  howitzer. 
Very  respectfully,  your  obedient  servant, 

S.  CRISPIN, 
Bvt.  Col,  U.  S.A.  Lt.  Col.  of  Ordnance, 

Constructor  of  Oi-dnanoc. 
The  Chief  of  Ordnance,  U.  S.  A.. 

Wushington,  £>.  C. 


I 


The  Moffatt  Oineh  breech-loading  rifled  howitzer. 

In  consideration  of  the  satisfactory  results  obtained  with  the  3.07  inch 
Moffatt  breech- loading  field-piece,  as  tested  under  the  supervision  of  this 
office,  and  also  of  the  evident  advantages  to  be  secured  by  the  substitu- 
tion of  a  breech-loading  rifled  howitzer  for  the  present  8-inch  muzzle- 
loading  smooth-bore  howitzer,  of  at  least  equal  power  to  the  latter  gun — 
for  .flank  defense  and  siege  purposes — a  result  believed  to  be  attainable 
with  this  system  by  a  6-inch  caliber,  it  was  decided  to  construct  such  a 
howitzer  on  the  Moffatt  plan  for  experiments  and  tests,  under  the  pro- 
visions of  tlie  act  of  June  23,  1874,  appropriating  $10,000  for  "  the  pur- 
pose of  continuing  experiments  on  breech-loading  cannon." 

The  piece  was  manufactured  at  the  South  Boston  foundry  under  in- 
structions from  this  oflice,  Mr.  Moffatt,  the  inventor,  having  the  immediate 
supervision  of  the  work.  It  was  completed  in  June  1876,  and  was  sent 
to  Sandy  Hook,  New  York  Harbor,  for  experiments  and  tests,  under 
the  direction  of  The  Ordnance  Board. 

DESCRIPTION  OP  THE   HOWITZER. 

The  G-iuch  howitzer  is  devised  upon  the  same  plan  as  the  3.07-inoh 
Moffatt  breech-loading  tieldpiece ;  the  slight  changes  in  construction 
resulting  either  from  some  observed  imperfection  in  the  working  of  the 
mechanism  in  the  field-piece  or  from  the  employment  of  a  different  na- 
ture of  ammunition  in  the  howitzer.  A  brief  description  here  will  there- 
fore suflBce. 

Plate  I,  Figs.  1  and  2. — The  howitzer  consists  of  a  steel  body  A,  to 
which  is  adapted  the  Moffatt  breech-mechanism,  a  conical  breech-plug 
closing  the  bottom  of  the  bore  through  the  agency  of  a  strap  or  yoke  S, 
which  locks  into  lugs  on  the  sides  of  the  breech  for  the  support  neces- 
sary to  resist  the  shock  of  discharge,  and  which  is  attached  to  the 
trunnions  as  an  axis  of  motion.  The  chamber  is  opened  by  tilting  up 
the  breech  of  the  howitzer  with  a  lever  I),  whereby  the  block  falls  back 
upon  the  strap  and  uncovers  the  bore.  In  place  of  a  leather  strap  to 
insure  the  opening  of  the  breech,  a  heel  F  is  attached  to  the  hinge  of 
the  breech-block,  which,  coming  in  contact  with  the  strap  as  the  breech 
is  raised,  throws  down  the  block,  and  by  the  same  movement  turns  with 


C50         EEPOET  OF  THE  CHIEF  OF  ORDKANCB. 

the  binge  so  as  to  clear  tLc  strap.    The  locking-bolt  is  bored  tbrough^ 
axiallj'  tbr  the  rectiption  ttf  a  firinjjr-pin  P,  with  which  to  explwie  the 
cliarge  when  primed  metallic  cartridges  are  employed.    An  ordinary 
vent  is  also  provided  by  means  of  whicli  the  charge  can  be  ignited  by  a 
friction-primer. 

BIFLmO  AND  CHAMBERING. 

The  rifling  consists  of  seventeen  lauds  and  grooves  each. 

Width  of  lands 0. 50  inches. 

Width  of  grooves 0.  60S8  i neb. 

Depth  of  grooves 0. 075  inch. 

Twist  uniform,  one  tarn  in  30  feet. 
The  chamber  ia  conical  in  form  and  concen'ric  with  the  bore. 

Length  of  chamber  to  top  of  bevel  . . ...  5  inches. 

Maximum  diameter 6, 2  inche 

Minimum  diameter,  same  a<i  the  bore  through  grooves. 
Capacity  of  chamber,  4  pounds  of  powder. 

CARTIIIDGECASE9. 

Plate  II,  Figs.  4  and  5. — The  case  for  use  of  frictioij-primers  is  ot^ 
metal,  brass  or  tin,  re-enforced  by  a  cup  of  tin  at  the  bottom.     The  hot 
torn  is  of  block-tin,  and  perforated  through  the  center  for  the  passapfe^ 
of  the  flame  from  the  vent.    A  bar  of  tin  covers  this  perforation  on  the 
inside  of  the  case,  and  in  such  manner  aa  to  allow  the  entrance  of  the 
llame  from  the  vent,  while  it  cuts  off  the  exit  of  the  gases  of  discbarge. 
By  this  means,  the  loss  of  gas  through  the  vent  and  the  wear  of  the 
vent  is  avoided.    No  primed  metallic  cartridges  have,  aa  yet,  been  snb- 
mitted  for  trial.    An  ejector-spring  is  attached  to  the  breech-block, 
which,  catching  under  the  flange  of  the  cartridge-case  as  the  breech  is 
closed,  throws  out  the  case  when  the  breech  is  opened. 

PROJECTILE. 

The  projectiles  provided  for  trial  with  this  howitzer  are  shown  on 
Plate  II. 

Fig.  1,  represents  a  case-shot,  and  Fig.  2  a  shell,  both  being  fitted 
with  the  Butler  sabot  to  communicate  rotation ;  Fig.  3  represents  a 
canister-shot. 

Weight  of  unloaded  shell ,  60  poands. 

Weight  of  loaded  shell - . . .        pounds. 

Weight  of  case-shot 05  poands. 

Weight  of  canister-shot -  45  poands. 

CARRIAGE. 

The  howitzer  is  mounted  on  a  service  24-pouuder  siege-carriage. 

FABRICATION  OF   THE   GUN. 

The  gun-body  was  made  from  a  steel  block  furnished  by  Thomas 
Firth  &  Sons,  of  Sheffield,  England.  It  was  cast  in  an  ingot,  forged  to 
dimensions,  and  bored  by  them  to  within  one-quarter  inch  of  its  finished 
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diameter.  The  steel  contained  about  0.64  of  1  per  cent,  of  carbon.  The 
breech-strap  and  block  were  made  in  Boston,  and  were  of  low  steel,  con- 
taining 0.44  of  1  per  cent  of  carbon. 

INSPECTION. 

The  gun  upon  completion  was  inspected  and  accepted  as  satisfactory. 

PRINCIPAL  DIMENSIONS. 

Diameter  of  bore  across  lands , 6  inches. 

Diameter  of  bore  through  grooves 6. 15  inches. 

Diameter  of  bore  through  chamber 6. 2  inches. 

Diameter  of  breech-block  cavity  at  seat  of  gas-check .  ■. .     6. 8  inches. 

Diameter  of  breech-block  cavity  at  outer  edge 8. 5  inches. 

Exterior  diameter  of  piece  at  muzzle 12  inches. 

Maximum  diameter 16  inches. 

Diameter  of  trunnions 5. 875  inches. 

Diameter  of  rimbases 8. 6  inches. 

Distance  between  rimbases : 16  inches. 

Diameter  of  loop  (over  trunnions)  in  \  vertical 5. 875  inches. 

breech-straps I  horizontal 6. 075  inches. 

Length  of  gun  body 78  inches. 

Tot^  length  of  gun ; 88  inches. 

Length  of  bore ■. 69.625  inches. 

Length  of  rifled  portion  of  bore . ., 64. 625  inches. 

Length  of  chamber  to  top  of  bevel 5  inches. 

Length  of  bevel  joining  lands  to  chamber 1  inch. 

Pitch  of  rifling,  uniform,  one  turn  in  .T 30  feet. 

Number  of  grooves  and  lands,  each 17 

Width  of  lands 0.50  inch. 

Width  of  grooves 0.6088  inch. 

Depth  of  grooves 0. 075  inch. 

Length  of  tmnnions 6. 875  inch. 

Weight  of  gun pounds. 

8.  ORISPllir, 
Bvt.  Col,  U.  8.  A.,  Lieut.  Col.  of  Ordnance, 
Constructor  of  Ordnance. 
United  States  Ordnance  Agency, 
Ifeto  York,  June  18, 1877. 
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APPENDIX  S. 
Construction  of  Dearies  patent  bronze  gun;  caliber,  3^  inches. 

Oppioe  of  the  Consteuctob  OP  Oednanoe, 

I^ew  York  City,  August  1, 1877. 
Sir:  I  have  the  honor  to  transmit  herewith  report  of  the  construction 
of  the  3.5-inch  bronze  mnzzle-loading  field-piece,  (Dean's  patent.) 
Very  respectfully,  your  obedient  servant, 

S.  OBISPIF, 
Bvt.  Col.,  U.  8.  A,,  Lieutenant- Colonel  of  Ordnance, 

Cotistructor  of  Ordnance. 

The  Chief  of  Obdnanob,  U.  S.  A., 

Washington,  D.  C. 


The  3.5inch  bronze  muzzle-loading  field-piece,  {Dean^s  patent.) 

The  3.5-inch  bronze  muzzle-loading  field-piece,  (Dean's  patent,)  con- 
structed in  accordance  with  the  recommendation  of  the  board  of  ex- 
perimental guus,  &c.,  June  22, 1876,  which  was  as  follows : 

"The  board  recommends  the  construction  of  one  field  or  siege  rifle,  the 
kind  and  caliber  to  be  hereafter  determined  by  the  board,  and  after  cor- 
respondence with  the  founders  as  to  their  present  plant  for  construction, 
&c.,  the  bronze  to  be  furnished  by  the  United  States  Government." 

The  3.5-inch  bronze  rifled  field-gun,  {Dean^s  patent.) 

This  gun  was  manufactured  at  the  foundry  of  the  South  Boston  Iron 
Company,  under  the  supervision  of  the  patentee,  Mr.  Samuel  D.  Dean, 
and  in  conformity  with  an  order  from  the  constructor  of  ordnance  dated 
August  23, 1876.    It  was  completed  and  accepted  about  April  21, 1877. 

• 

DESOBIPTION. 

Plate  I. — The  gun  is  constructed  on  the  plan  of  the  3.5inch  Rodman 
muzzle-loadiug  rifle,  model  1870.  It  is  without  preponderance.  Its  length 
and  weight  are  very  nearly  the  same  as  those  of  the  light  12-pounder, 
and  it  is  adapted  to  the  same  carriage.  The  main  peculiarity  in  its  con- 
struction consists  in  the  application  of  Mr.  Dean's  patent  process  for 
condensing  and  hardening  the  metal  of  the  bore. 

RIFLING  AND  VENTINO. 

The  rifling  consists  of  seven  lands  and  grooves  each.  The  lands  are 
0.50  inch  in  width.  The  grooves  are  1.07-inche8  in  width  and  0.075  inch 
in  depth.  The  twist  is  uniform,  making  one  turn  in  12  feet.  The  v«ftt 
is  in  the  normal  position,  on  the  top  of  the  gun.  -,  ; !'; 
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FAQBICATIOK.  ^M 

The  gun  was  cast  solid  in  a  cast-iron  fl  aak  or  "chill "  about  3|  i  nches  thiefc, 
the  interior  surface  being  covered  with  a  slight  coating  of  clay  and  sand. 
It  was  found  necessary  to  make  two  castings,  as  the  flrat  one  proved  to 
be  defective.  The  metal  nsed  consisted  of  three  old  bronze  6-pounders 
fnrnishcd  by  the  Ordnance  Department  and  a  part  of  a  bronze  12- pounder 
on  band  at  the  foundry.  At  the  second  casting  the  metal  of  the  rejected 
piece  was  returned  to  the  fnrnace,  with  the  exception  of  a  section  re- 
served  for  teats,  and  another  part  of  the  12pounder  was  added  to  supply 
the  deficiency.  The  weight  of  the  charge  of  metal  was  3,364  pounds, 
the  time  of  melting  1  hour  50  minutes,  and  time  of  fusion  1  hour  10 
minutes.  The  gun  was  removed  from  the  flask  18  hours  aft^er  casting, 
and  when  thoroughly  cooled  was  placed  in  a  lathe  and  the  sinking  hea^l 
cut  off.  It  was  next  bored  out  in  a  boring-machine  to  a  diameter  of 
3.37  inebes. 

Plate  II. — To  condense  the  metal  of  the  bore  the  gun  was  then  inclosed 
in  the  iron  tlask  in  which  it  was  cast,  and  was  placed  in  thecondensing- 
machine  and  firmly  secured  by  heavy  iron  rods.  Six  mandrels,  varying 
in  diameter  from  3.42  inches  to  3,.^0  inches,  were  used  in  the  operation. 
These,  by  means  of  a  hydraulic  press  of  10-ineh  bore,  were  in  the  order  of 
their  size  successively  forced  down  the  bore  of  the  piece  and  withdrawn, 
and  the  operation  was  rejieated  until  the  most  of  the  resilience  of  the 
metal  had  beeu  overcome  and  the  bore  enlarged  to  very  nearly  3,50 
inches  in  diameter,  Thepreesnres  used  varied  from  .5<)0  to  2,400  pounds 
per  square  inch — making  a  total  pressure  of  from  liij  to  94  tons. 

After  condensing  the  bore  the  gnu  was  removed  to  the  ri Sing-machine 
and  rifled,  the  grooves  being  planed  out  to  a  little  less  than  tht>  required 
depth.  It  was  theu  put  back  in  the  condensing-machine  and  the  bore 
still  further  enlarged  by  means  of  an  expanding  mandrel  so  constructed 
as  to  follow  the  opposite  lands  and  grooves.  Ou  account  of  a  slight 
error  in  the  width  of  the  rifling-tool,  the  grooves  were  left  too  narrow 
for  the  ribs  of  the  mandrel,  and  consequently  the  edges  of  the  lands 
were  slightly  abraded  in  the  operation.  A  little  grinding  with  fine 
emery  removed  much  of  the  rough  edge  left  npon  the  lands,  bat  did  not 
wholly  restore  the  smoothness  desired. 

In  this  connection  it  should  be  stated  that  the  condensing  process  was 
only  applied  to  the  cylindrical  portion  of  the  bore,  and  consequently  the 
metal  at  the  bottom  was  left  in  its  ordinary  conditv)n.  The  gun  was 
next  turned  down  in  lathes  to  its  prescribed  exterior  dimensions  and  a 
copper  vent-piece  inserted. 

TESTS. 

Two  specimens,  one  from  the  outside  and  one  from  near  the  center, 
were  taken  from  the  sinking  head  next  to  the  muzzle  and  tested  for 
tenacity  and  density,  with  the  following  results : 

Tenacity.    Density. 

Outside  specimen 48, 230    8. 6663 

Inside  specimen 34, 706    8.  5651 

To  test  the  effect  of  the  condensing  process  upon  the  physical  proper- 
ties of  the  metal,  a  section  taken  from  the  first  casting  was  bored  ont 
and  condensed  in  the  same  manner  as  the  bore  of  the  gun.    A  ring  was 
:  then  cut  off  and  turned  down  to  0.133  inch  in  thickness  and  testwi  for 
density.    For  hardness  two  specimens  were  tested,  one  taken  from  the 
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hardened  bore  and  one  from  the  outside.    A  specimen  for  tenacity  taken 
from  the  hardened  portion  was  also  tested. 
The  following  results  were  obtained : 

Density  of  ring 8.7065 

Hardness  of  unhardeued  specimen .,. .   .  1.4049 

Hardness  of  condensed  specimen ' 5.1158 

Tenacity  of  condensed  specimen 51,571 

The  comparisons  for  hardness  are  with  wrought  copper  as  1. 
An  inside  specimen,  uucoudensed,  from  the  same  l}lock  gave  the  fol- 
lowing results : 

Density 8.3512 

Tenacity 35,810 

INSPECTION. 

The  gun  was  duly  inspected  when  completed  and  was  accepted  as 
satisfactory.    The  following  were  the  principal  dimensions  : 

Exterior  diameter  at  the  muzzle 6.70  inches. 

Exterior  diameter  12  inches  from  muzzle 7.12  inches. 

Exterior  diameter  24  iuches  from  muzzle 8.01  inches. 

Exterior  diameter  36  inches  from  muzzle 9.42  iuches. 

Exterior  diameter  48  inches  from  muzzle 10.69  inches. 

Exterior  diameter  54  inches  from  muzzle 11.04  inches. 

Exterior  diameter  60  inches  fi'om  muzzle 11.18  iuches. 

Exterior  diameter  62  inches  &om  muzzle,  (maximum) 11.22  inches. 

Exterior  diameter  65  inches  from  muzzle 11.05  inches. 

Diameter  of  knob  of  cascabel 3.75  iuches. 

Diameter  of  neck  of  cascabel 2.68  iuches. 

Diameter  of  trunnions 4.2  inches. 

Diameter  of  rimbases 5.68  inches. 

Length  of  trunnions,{[jg^  ;;;;;;;;;;:;;;;;;::;;::;;;    finches. 

Distance  between  rimbases 11.05  inches. 

Width  of  grooves 1.07  inches. 

Depth  of  grooves 0.075  inches. 

Width  of  lauds 0.5  inches. 

Twist  of  rifling 144  inches. 

Length  of  bore 66.03  inches. 

Length  of  rifling 60.378  inches. 

Axis  of  vent  from  bottom  of  bore 1.46  inches. 

Total  length  of  piece 73.86  inches. 

Weight 1,322  pounds. 

The  gun  was  sent  to  Sandy  Hook  May  25, 1877,  for  proof  and  trial. 

8.  CRISPIN, 
Bet.  OoL,  U.  8.  A.,  Lieutenant- Colonel  of  Ordnance, 

Constructor  of  Ordnance. 
United  States  Ordnance  Agency, 

New  York  City,  August  7,  1877. 
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which  afford  tbe  supports  for  plain  wrougbt-iron  rollers  runuing  on 
abroad  (Lit  triiversecircle  on  the  platform.  Two  additional  sets,  of 
forks  with  grooved  wheels,  ruuuiug  ou  rawrs  adapted  to  the  grooved 
wheels,  complete  the  connection  of  the  system  with  its  emplacement. 

It  will  be  seen  that  the  force  of  the  discharge  is  contemi)latfd  to  be 
borne  by  the  pintle  and  the  two  sets  of  grooved  wheels,  thus  distribut- 
ing the  strains  over  the  entire  extent  of  the  foundations. 

The  traversing  arrangement  cont^^mplates  that  the  plain  front  wheels 
and  two  large  eccentric  wheels,  placed  at  the  immediate  rear  of  the  car- 
riage, together  with  the  pintle  as  a  center,  shall  accomplish  the  work. 
The  eccentrics  are  worked  by  a  ratchet-wheel  and  lever,  so  airanged  as 
to  secure  a  continuous  back  and  forward  motion  in  lien  of  the  old  system 
of  levers  and  sockets,  which  required  the  removal  of  the  lever  ^ftom 
socket  to  socket. 

As  the  gtin  is  traversed  when  the  upper  carriage  is  in  battery,  and, 
consequently,  the  weigbt  almost  altogether  over  the  front  wheels,  it  will 
be  seen  that  the  Ihrowingiu  gear  of  the  eccentrics  and  the  working  of 
the  traverse-wheels  will  be  comparatively  easy.  The  eccentric  throw  of 
these  wheels  is  snfficientto  free  the  intermediate  grooved  wheels  from  their 
circles,  and  thus  prevent  any  binding  on  their  part  in  the  operation  of 
traverse.  The  ordinary  circular  rack  with  its  pinion  and  crank  gives 
motion  to  the  traverse-wheels.  M 

ARRANGEMENT   FOR   CHECKING   RECOII,. 

This  is  accomplished  by  means  of  a  hydraulic  bufler,  9  inches  in  the 
interior  diameter  of  the  cylinder  and  of  sufficient  length  to  secure  7  feet 
of  recoil.  This  attachment  is  made  to  the  carriage  in  the  same  manner, 
and  the  general  details  are  the  same  as  attained  in  the  one  attached  by 
ibis  office  to  the  carriage  at  Fort  Wadsworth,  and  successfully  tried. 
(See  report  from  this  office  dated  July  16, 1874.) 

The  only  important  change  is  the  attachment  of  the  piston-rod  to  the 
upper  carriage;  instead  of  the  ordinary  cross- ti'ansom  at  the  rear  of  the 
carriage,  a  powerful  fork  is  bolted  to  the  bottom  of  the  carriage.  Ttie 
fork  is  slit  so  as  to  pexmit  the  carriage  to  rise  without  carrying  up  with 
it  the  piston-rod,  and  thus  rendering  it  liable  to  bend  when  the  carriage 
recoils.  The  piston-rod  has  an  eye-bolt  at  its  end,  through  which  passes 
a  strong  steel  bolt,  which  passes  through  the  slot  i!i  the  fork.  This 
secures  rolling  friction  between  the  rod  and  fork.  The  inclination  of  the 
chassis  rail  is  i°.  About  one  foot  from  the  rear  end  of  the  bottom 
tran.som  of  the  top  carriage  an  incline-plane  or  wedge  is  bolted  to  the  top 
of  each  rail,  and  continues  somewhat  beyond  the  couutur-hurters.  It 
has  an  inclination  of  2.5°. 

The  upper  carriige  is  provided  with  two  sets  of  wheels,  front  and 
rear,  placed  between  the  cheek-plates  of  the  carriage-cheeks.  The  rear 
wheels  have  eccentrics,  to  be  used  for  drill  purposes.  Those  are  not 
nsed  in  firing.  The  front  wheels  are  arranged  as  in  the  ordinary  15  inch 
carriage,  the  wheels  not  coming  in  contact  with  the  rail  until  the 
cairriage  commences  to  ascend  tiie  inclined  plane  in  the  act  of  recoil.  The 
rear  wheels  are  not  in  contact  until  they  reach  the  inclined  plane. 

It  will  be  seen  from  the  above  that  the  carriage  starts  on  sliding 
friction,  and,  after  a  distance  of  about  one  foot,  finishes  the  remainder 
of  its  recoil  on  rolling  friction,  the  ascent  of  the  inclined  plane  absorb- 
ing a  considerable  portion  of  the  recoil.  Of  course  the  carriage  would 
run  in  battery  if  moans  were  not  provided  to  retain  it  in  a  fixed  posi- 
tion. For  this  purpose  two  sets  of  couplings  are  used,  one  set  perma- 
nently fixed  to  the  bottom  transom  of  the  upper -carriage,  and  the  other 
set  to  the  side  of  the  chassis  rails.    The  latter  are  livvx^vA.,  •*»!5k.  •a.^'«i 
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moved,  when  it  is  desired  to  release  the  gnn,  by  means  of  'suitable 
levers  conveniently  placed  on  the  outside  of  the  chassis- rails.  The  gun 
is  loaded  in  this  position,  the  muzzle  being  depressed  by  the  elevating 
and  depressing  apparatus  until  the  mnzzle  is  sufficiently  below  the  para- 
pet. When  loaded  and  sufficiently  elevated  above  the  crest,  the  levers 
above  referred  to  are  o[>erate(l  upon  so  as  to  throw  the  catches  or  coup- 
lings of  the  chassis  out  of  gear  with  the  similar  parts  attached  to  the 
np]ier  carriage.  The  gun  and  carriage,  being  on  au  inclined  plane  aud 
free  to  move,  runs  promptly  into  battery.  It  will  be  seen  that  this 
arrangement  dispenses  with  the  ordinary  eccentric  movement  necessary 
in  our  present  carriage  in  rnnuing  into  battery;  also  provides  means 
for  holding  the  gnn  always  in  the  same  position  each  time  for  loading. 
The  ordinary  crane  and  differential  pulley  are  used  for  loading.  (8ee 
drawing.)  mM 

ELBVATII^IG   AI4D  DEPRESSI^'G.  V 

F  The  arraugemenfc  for  this  purpose  is  similar  to  that  employed  in 
experiments  with  8-iuch  converted  gun  Ko.  1.  It  consists  of  two  cir- 
cular racks,  each  supplied  with  two  pinions,  one  geared  and  one  lever 
wheel.  The  position  of  the  apparatus  will  he  seen  in  the  drawing  ;  also 
its  mode  of  attachment  to  the  gun.  The  front  of  the  rack  is  also 
toothed,  and  a  pinion  working  in  it  communicates  with  a  dial  plate  and 
point,  (situated  on  the  outbid e  of  the  carriage-cheeks,)  and  thus  enables 
US  to  read  the  elevation  fiom  the  dial.  For  drill  purposes,  running  the 
gun  out  of  battery  only,  ordinary  blocks  and  tsickle,  with  compound 
gear,  are  used.  The  eccentiica  of  the  upper  carriage  are  used  on  these 
occasions,  so  that  it  may  be  constantly  on  rolling  friction.  The  draw- 
ings  are  snISeiently  full  in  these  regards  to  render  unnecessary  any 
additional  explanation. 

Steps  and  rails  are  placed  about  the  carriage,  so  as  to  make  access  fo 
ajl  parts  necessary  to  be  reached  convenient  and  prompt. 

ARRANGEMENTS  FOB  LOADING. 

The  exposed  position  of  the  barbette  battery  slopes  render  it  imprac- 
ticable to  adopt  any  system  contemplating  loading  from  the  parapets. 
This  should  only  be  attempted  under  extraordinary  circumstances.  Ac- 
cordingly the  subject  of  loading  under  cover,  using  our  present  emplace- 
ments and  j)re8ent  system  of  carriages,  has  received  attentive  considera- 
tion. Depressing  the  muzzle  so  as  to  place  it,  say,  two  feet  under  cover 
of  the  parapet,  and  then  loading  with  a  simple  and  well-protected  ap- 
paratus, worked  almost  immediately  in  contact  with  the  parapet-wall, 
thus  giving  the  most  protection  practicable  for  the  gunners,  seems  to  oflfer 
au  improvement  well  worth  consideration  and  trial.  The  necessary  space 
between  the  muzzle  and  parapet  must  be  secured.  This  it  is  proposed 
to  obtain  by  using  our  present  pintle  without  change  of  location,  but  dis- 
pensing with  the  present  steps  now  used  for  mounting  the  parapet,  and 
making  the  parapet  walls  the  same  as  now  exists  between  the  emplace- 
ments of  15  inch  guns.  (See  Plate  II,  Fig.  1.)  This  will  cost  but  little, 
it  is  believed,  and  will  secure  about  6  feet  between  the  muzzle  of  the  gun, 
in  the  position  for  loading,  and  the  parapet-wall,  a  space  sufficient  for 
handling  and  inserting  the  cartridge  and  shot  and  for  the  easy  working 
of  the  power  designed  to  move  the  rammer.  Karamers,  it  is  intended, 
shall  be  placed  in  small  iron  tubes,  5  inches  in  diameter  and  14  feet  long, 
inserted  into  the  parapet,  either  three  or  six  in  number,  making  proper 
angles  with  the  crest  and  occupying  suitable  positions  in  it  for  loading 
at  different  points  foi; different  arcs  of  traverse.  (See  drawings.)  These 
rammers,  made  of  flexible  wood,  are  to  have  iron  racks  on  their  under 
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sides,  and  are  worked  in  and  out  of  the  bore  of  the  gan  by  simple  pin- 
ious  worl{ing  in  the  racks,  operated  upon  by  cranks. 

Tbe  raising  of  the  shot  is  done  either  by  a  crane  and  differential  pulley 
or  any  simple  device  for  raising,  placed  in  front  of  tbe  pintle.  The  load- 
ing, it  will  be  seen,  will  be  done  completely  under  cover.  The  gun  will 
have  to  be  depressed  to  an  angle  of  14^°  to  secure  the  necessary  cover. 
This,  it  is  believed  from  theory  and  practice,  will  not  be  so  great  as  to 
cause  sliding  of  the  projectile,  as  the  co-efficient  of  friction  for  rough  sur- 
faces allows  at  least  this  inclination.  The  power  necessary  to  be  exer- 
cised in  moving  the  projectile  from  the  muzzle  to  its  seat  will  not  at  this 
angle  exceed  300  pounds  for  a  700-pound  projectile  ;  and  it  can  easily  be 
calculated  that  a  pinion  (2-inch  radius)  with  a  15-iuch  crank  can,  with  an 
effort  of,  say,  40  pounds  at  the  crank,  do  the  work  of  loading  the  projec- 
tile easily  and  in  a  short  time,  say  30  seconds.  (See  drawings  for  posi- 
tions aad  dimensions  of  rammer-staffs,  cranks,  and  pinions.) 

It  will  be  seen  that  in  firing  at  moving  objects,  different  rammer-staffs 
in  the  parapet-wall  will  come  into  play,  dependent  upon  the  required 
angle  of  fire,  (horizontally.)  At  no  time  can  this  exceed  12  feet  of 
traverse,  using  only  three  rammers  to  each  gun  measured  on  the  traverse- 
circle,  and  this,  it  is  estimated,  can  be  accomplished  in,  say,  10  seconds. 
The  whole  traverse  of  120°  can  be  made  in  40  seconds. 

The  depression  of  the  gun  from  the  highest  angle  to  one  of  loading 
will  occupy  30  seconds. 

The  rammer-heads  will  be  of  sheet-iron,  easily  detached  from  the 
rammer-staff;  and  when  required  the  sponges  can  replace  them  on  the 
staff. 

The  men  traversing,  it  will  be  seen  on  examination,  will  be  compara- 
tively well  protected ;  both  by  the  sufficient  vertical  distance  between 
the  platform  and  crest  at  this  point,  and  by  the  earthen  traverses  on 
the  sides  of  the  gun  and  carriage. 

The  operations  of  elevating  and  depressing  can  be  made  compara- 
tively secure,  bnt  the  pointing  and  priming  remain  as  at  present  in  our 
barbette  system  of  serving  heavy  guns. 

The  alterations  in  the  platform  exhibited  (see  Plate  III)  are  made  to 
suit  our  carriages  as  at  present  contemplated;  and  the  wooden  platform, 
which  will  be  used  in  our  experiments  and  tests  with  the  12-inch  gun 
and  its  carriage,  will  be  built  in  conformity  therewith ;  but  what  will  be 
the  best  arrangement  in  this  regard,  provided  this  system  of  carriage 
is  adopted  for  our  present  works  now  suitable  for  the  same,  is  not  my 
province  to  discuss. 

It  is  believed  that  the  above  plan  is  simple,  feasible,  and  economical, 
and  will,  at  a  moderate  cost,  secure  as  much  cover  as  can  be  afforded  to 
gunners  maneuvering  and  loading,  especially  the  latter  operation,  where 
we  have  our  present  system  of  barbette  batteries,  exposing,  as  now 
arranged,  our  guns  and  present  system  of  carriages  above  the  parapets. 

It  is  contemplated  to  test  the  system  practically,  as  it  can  be  done, 
when  we  test  the  12-inch  rifle,  at  so  moderate  cost  as  to  be  of  no  mate- 
rial account.  This  plan,  of  course,  only  meets  the  present  conditions 
existing  in  the  construction  of  carriages  and  barbette  batteries,  an 
important  consideration  for  the  present;  but  our  future  improvements 
and  changes,  both  in  the  systems  of  fortifications  and  guns,  will  have 
to  be  met  by  the  provisions  of  carriage  systems  adapted  to  such  changes 
as  progress  may  demand. 

S.  CRISPIN, 
Bvt,  Col.  U.  8,  A,,  Lieutenant-Colonel  of  Ordnance, 

Constructor  of  Ordnance. 
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voir  or  basin  for  mixing  the  charge;  thence  two  runners  extended  to 
the  flask  connecting  with  side  ranners  on  opposite  sides  and  at  points 
about  4  feet  8  inches  from  the  top,  which  was  as  high  as  the  flow  of 
metal  from  the  furnaces  could  reach.  To  fill  the  flask  above  this  height, 
it  was  arranged  that  a  portion  of  the  charge  of  one  of  the  furnaces  shoald 
be  drawn  off  into  ladles  to  be  poured  in  at  the  top. 

CASTING. 

The  fires  were  kindled  in  furnaces  Nos.  2  and  3  at  3.30  a.  m.,  and  in 
TSo.  1  at  4  a.  m..  May  30, 1877.  The  metal  was  down  in  all  the  furnaces 
by  12.30  p.  m.,  thoagh  No.  1  preceded  the  others  by  fully  half  an  hour, 
on  account  of  being  mor»  advantageously  located  for  feeding  the  fires. 
Tests  of  the  metal  in  fasion  were  made  at  various  intervals.  At  4.40 
p.  m.  it  was  found  to  be  in  proper  condition  in  all  the  furnaces  and  they 
were  tapped  simultaneously.  In  15  minutes  the  mold  was  filled  to  the 
level  of  the  rnnners  from  the  basin.  The  flow  of  metal  from  the  fur- 
naces was  then  stopped  and  the  connecting  apertures  closed.  Two 
large  ladles  of  metal,  which  had  meanwhile  been  drawn  from  one  of  the 
furnaces,  were  quickly  poured  in  at  the  top  of  the  flask,  which  filled  it 
to  within  20  inches  of  the  surface.  The  remaining  space  was  filled  by 
adding  three  small  ladles  of  metal,  the  last  one  being  poured  at  5.45 
p.  m.  It  was  found,  however,  the  next  morning,  that  the  surface  of  the 
casting  bad  sunk  several  inches  during  the  night  and  more  metal  was 
then  added. 

COOLIN&. 

The  water  was  let  into  the  core-barrel  at  the  same  moment  that  the 
furnaces  were  tapped  and  circulated  for  42  minutes  at  the  rate  of  60 
gallons  per  minute.  It  was  then  diminished  to  36  gallons  per  minute, 
at  which  rate  the  circulation  was  continued  until  shut  off  for  the  pur- 
pose of  withdrawing  the  core-barrel.  Fires  were  lighted  in  the  pit  at 
6.06  p.  m.,  and  w«re  kept  burning  for  about  60  hours.  The  flow  ot 
.water  was  stopped  24  hours  after  casting  and  the  core-barrel  removed. 
The  water  was  then  injected  into  the  gun,  and  after  a  short  interval  the 
rate  of  circulation  was  fixed  at  26  gallons  per  minute  and  continued 
until  118J  hours  after  casting,  when  it  was  shut  off,  excepting  a  small 
stream  of  half  a  gallon  per  minute,  which  was  allowed  to  circulate  for 
14J  hours  longer.  The  details  of  the  cooling  are  given  in  the  "  state- 
ment of  fabrication  "  hereto  appended. 

TURNING  AND  BORING. 

When  the  gun  had  become  thoroughly  cooled,  the  flask  was  removed, 
and  the  outside  cleaned  of  as  much  of  the  scale  as  came  off  readily.  The 
hoisting  from  the  pit  was  attended  with  some  delay  and  difficulty,  as  the 
fonndry-cranes  were  too  light  for  the  purpose,  and  additional  hoisting 
machinery  had  to  be  erected  temporarily.  It  was  finally  accomplished 
on  the  twelfth  day  after  casting,  and  the  gun  was  lowered  upon  skids 
alongside  the  pit.  The  remainder  of  the  scale  was  chipped  off  from  the 
exterior,  atid  the  bore  was  cleaned,  as  far  as  practicable,  after  being 
treated  with  a  solution  of  diluted  sulphuric  acid  to  soften  the  scale. 
The  gun  was  then  transferred  to  the  machine-shop  and  placed  in  the 
heading-lathe.  'While  in  this  machine,  the  greater  portion  of  the  super- 
fluous metal  of  the  chase  was  removed  by  cutting  in  at  short  intervals 
to  within  2  or  3  inches  of  the  required  diameter,  and  then  breaking  out 
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the  ititerventng  rings  with  chisel  and  hammer,  xi  ring  for  testing  pnr- 
IwmiB — 3J  iuelies  thick— wsis  cut  next  to  tie  muzzle,  and,  as  soou  as 
worli  upon  the  chase  was  safficieutly  advanced,  was  detached,  together 
with  the  sinking  head. 

The  gun  was  next  transferred  to  a  boriog-Intfae,  where  the  operations 
of  boring  and  turning  could  he  carried  on  at  the  same  time.  It  is  still 
ia  this  machine  at  the  date  of  the  present  writing,  (Ang'ist  27.)  The 
work  has  not  yet  progressed  far  enough  to  give  a  poaiti  ve  assurance 
that  the  casting  is  sound  throughout;  but,  as  fur  as  cao  he  seen,  there 
are  no  defects  so  serious  as  to  impair  its  serviceability,  uor  are  auj 
apprehendetl. 

TESTS. 

The  ring  taken  from  next  the  muzzle  of  the  gun  was  tested  for  initial 
tension,  and  specimens  were  afterward  takeu  out  for  ascertaining  the 
tenacity  and  density  of  the  metal.  The  results  are  given  in  the  "  state- 
ment of  fabrication"  appended. 

The  metal  of  the  ring  in  several  places  was  rpiite  spongy — indicating 
an  insuQioient  length  and  weight  of  sinking-head — and  considerable 
dtfBcnlty  was  experienced  on  this  account  iu  securing  suitable  speci- 
mens for  the  tests.  The  ring  was  taken  from  that  part  of  the  casting 
where  the  metal  was  poured  in  from  ladles,  (and  consequently  was  some- 
what cooled.)  It  is  not  certain,  therefore,  that  the  specimens  taken 
from  it  eorrectly  indicate  the  physical  properties  of  the  metal  in  the 
gun  which  came  direct  from  the  furnaces.  An  outside  specimen,  takeu 
from  the  gun  10  inehes  from  the  muzzle,  was  tested,  and  gave  results 
materially  different  from  the  specimens  taken  from  the  riug.  (See  t^bte 
in  statement  of  fabrication.)  -   —        "        - 

THE  TUBE. 

The  tube  was  manhfactured  at  the  works  of  Sir  William  Armstrong, 
at  Newcastle-upon-Tyne,  England.  It  is  of  coiled  wrought  iron,  and 
made  upon  the  same  plan  as  those  used  in  the  conversion  of  the  lOiuch 
Eodman  smooth-bores  into  Sinch  rifles.  It  was  bored  up  to  an  interior 
diameter  of  12".227  in  order  to  remove  a  defect  found  in  the  bore  while  • 
in  process  of  mannfactore. 

The  exterior  diameter  of  the  rough  tube  is  20".ll,  and  the  length 
240".l.  It  has  been  subjected  with  satisfactory  results  to  a  water-proof 
of  375  pounds  per  square  inch,  and  is,  so  far  as  can  be  judged,  of  good 
workmanship  throughout. 


Statement  of  fabrication  of  wi»anee,for  the  Benice  of  the  United  States,  by  the  South  Boston 
Iron  Company,  at  the  South  Foundry,  under  the  supervision  of  Capt.  Cullen  Bryant,  Ord- 
nance Department,  12-inch  cast-iron  rifle-gun,  lined  with  coiled  wrought-iron  tube,  cast  May 
30, 1W7. 

CHARGE. 


IKON  USED. 


Furnaces. 

No.l. 

No.  2. 

15,000 
15,000 

15,000 

15,800 

No.  3. 

Total. 

No.  1 

15,000 
10,000 

1  15,000 

15,f00 

15,000 
15,000 

15,000 

15,800 

45  000 

No.  2  

45  000 

45,000 

Bemelted 

47  400 

60,800 

60,600 

60,800 

182,400 

KEPOBT  OP  THE  CHIEF  OF  ORDNANCE. 


669 


COAL  COK8tniED. 


TuToaeet. 

No.1. 

No.  a 

No.  3. 

Total. 

Mnltlnz 

57,000 
37,000 

2'ugion 

84,000 



CHARACTER  OF  TEST-STICKS. 


Famacea 

No.1. 

No.i 

No.  3. 

Sliphtly 
mottled. 

Baain. 

Ni>«rly 
white. 

Mottled. 

Nooe 

taken. 

RECORD  OF  CASTING. 

May  30. 

Fiimacea  fired  at 3. 30  and  4.  O0a.iii. 

Metal  down  at IS.  30  p.  m. 

Timenf  melting 9  honra. 

Timeiu  fanioo 41  honra. 

Gnn  cast  at 4.  40p.  ra. 

Time  nccDpied  inoastlDg 15  ratnates. 

Temperature  of  water  entering  core-barrel 62  dein'eea. 

Temperature  of  water  leaving  core-barrel,  (45  minotea) 113  defrreea. 

Itiite  of  water  per  minnte 36KaTloDa. 

Fire  kindled  in  pit 6.06  p.m. 

June  9. 

Fire  in  pit  went  out 6.00  a.m. 

3Pire  in  pit  burned 60  hoots. 

May  31. 

Water  ehnt  off  at S.  00  p.m. 

Core-barrel  removed  at 6.45p.  m. 

Water  entered  gun  at 6.S7p.  m. 

Temperatnre  or  water  entering  gnn 64degreea. 

Temperature  of  water  leaving  gnn  in  13  minutes 13Rdogreea. 

Total  time  In  oooUng  gnn 119i  houri. 

COOUNQ-TABLES. 


Core-lwrrd. 

Core-barrel  removed 

i 

4 

1 

1 

t 

s 

1 

t 
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1 

i 

a 

i 
1^ 

s 

1, 

e 

1 

i5 

0 

g 

1 
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a 
K 
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& 
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5 

W 

fl 

o 
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0 

a 

& 

[4 

a 

o 
ED 

a 

1 

no 

13 

I'oo 

» 

84 

s* 

1.14 

4S 

ia» 

5e 

IID 

67 

87 

74 

76 

m 

TS 

IW 

70 

8 

tOfl 

O 

100 

34 

S3 

39 

140 

4A 

IIH 

,17 

105 

6(1 

Ml 

1» 

76 

m 

TS 

101 

70 

.1 

404 

14 

11)0 

as 

:h 

14S 

47 

13T 

se 

101 

m 

84 

m 

75 

91 

70 

10s 

70 

4 

1(H 

IS 

100 

M 

37 

144 

44 

19S 

5» 

9B 

TO 

83 

ti 

75 

»3 

70 

IDS 

70 

» 

tan 

lit 

m 

ar 

IR") 

:tH 

UA 

4« 

l«fi 

60 

in 

71 

fli 

m 

7S 

Kl 

W) 

104 

70 

« 

m 

17 

w 

3fl 

17B 

38 

14.1 

.■>o 

!» 

fil 

« 

7« 

et 

m 

W 

S4 

70 

105 

7fl 

7 

100 

18 

BO 

w 

1«!) 

4(1 

13* 

»l 

153 

i  «S 

V3 

73 

SI 

M 

75 

OS 

TO 

10S 

69 

S 

tno 

t» 

flS 

.TO 

IS) 

41 

136 

ss 

lai 

sa 

m 

74 

so 

SS 

74 

90 

70 

107 

69 

9 

100 

90 

ss 

31 

ISO 

4il 

134 

S!l 

iiti 

e4 

91 

75 

70 

Sit 

74 

47 

70 

108 

«« 

1(1 

IM 

ai 

fl7 

33 

146 

43 

I3it 

54 

117 

sa 

en 

78 

le 

*7 

74 

ms 

70 

101) 

IW 

11 

im 

a 

66 

33 

m 

u 

I3t 

** 

m 

«s 

88 

T1 

TS 

m 

74 

99 

70 
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670         EEPOET  OF  THE  CUiEF  OF  ORDNANCE. 

MKCnANlCAl.  TSSTS. 


SpecJmena. 


Denaity, 


TenMlty. 


H'o.B.tmSriiliti)*... 
irn.4,  llasWpC-.- 
No.a,  (nautdell.., 
So.  B,  (midiilt'lf  ... 
No.  I,  (ioniiJnjt  ... 
lUiiml  apeulmen  { 


T.3*M 

7.9T31 

7.  MP!* 
7.3145 

7.  mas 


*  Specimen  tat<3ii  frDDi  outride  of^nn  ut.  attont  1$  incht^H  from  ma^xlu. 
ISfie^ioic^A  tt-^DiA]d  at  lliti  fuuudrj. 


IITITIAI.  TKSBION. 


1 

fe 

til 

3 

a 

□ 

II 

n 

h 

1 

*2  Ci 

1 

1 

i 

C  9 

53 

1"^ 

■a 

B 

i^ 

S 

1 

1 

N 

§1 

3* 

H  =  s 

5 

"S3 
.Sa 

1^ 

IV'^OD 

17",  75 

3".  M 

0".5i 

0".069 

0".  IS4 

ts3".  me 

u". 00 lies 

19,  SOB 

REM*KES,--Eqnal  (inutitle*  of  DriT^r  and  Uulrklrk  Iron  nen>  owrl  jn  ctwrgini;  tUc  fnmioc).  Kcevnl 
of  cool  Duufloiutid  wiui  Utit  kept  fur  the  <Mi!^r4^ut  Inmiw^fl.  Furubiuje  Soa.  ^  and  3  fired  At  3.30; 
Ko.  1  ftt  4  0-  lu.  CttoMuK-tiibkA  n^preeimt  lhi>  tt^mporntiire  ut  ivhich  thu  water  Jeft  tUe  t^i^-tonel  imd 
gun.    Tsmporature  wsa  Ht  Ov'^  wbea  Ibe  mtl«r  wua  alint  u£ 


Preliminary  experiments  and  tests. 

Previous  to  casting  the  gun-casing,  a  number  of  experimental  castings 
were  made  and  tested  with  a  view  to  determine  the  proper  qualit|^  of 
iron  to  be  employed.  This  course  was  necessary  in  order  to  provide  a 
substitute  for  the  Bichmond  pig-iron,  which  can  no  longer  be  procured 
of  suitable  quality  for  gun-construction.  The  most  satisfactory  results 
in  these  experiments  were  obtained  from  a  mixture  of  equal  quantities  of 
Dover  and  Muirkirk  pig-iron. 

A  "  trial-cylinder  "  (Plate  II)  of  the  same  form  and  dimensions  as  those 
described  in  Captain  Kodman's  Experiments  on  Metals  for  Cannon  (pp. 
225  and  226)  was  then  cast  from  this  mixture.  This  cylinder  was  cut 
up  in  the  same  manner  as  those  above  referred  to  and  was  subjected  to 
a  similar  series  of  tests  for  the  purpose  of  determining  the  physical  prop- 
erties of  the  metal.  The  results  obtained  from  these  tests  were  satis- 
factory, and  it  was  decided  to  use  a  similar  mixture  for  the  gun-casing. 

The  Dover  is  made  at  Chatham,  Columbia  County,  New  York,  being 
smelted  with  charcoal  from  a  brown  hematite  ore  found  a  few  miles 
south  of  Dover  Plains,  Dutchess  County,  New  York.  This  ore  is  mined 
in  a  wide  vein,  and  is  of  two  kinds,  there  being  two  lines  of  deposit  in 
the  stratum.  One  is  a  rich,  solid  ore,  yielding  from  48  to  65  per  cent,  of 
iron ;  the  other  yields  from  38  to  42  percent.  In  smelting  the  iron,  the  two 
kinds  of  ore  are  used  in  nearly  equal  proportions,  it  having  been  found 
that  such  a  mixture  gave  the  best  results. 

The  Muirkirk  iron  is  made  with  charcoal  at  Muirkirk,  Prince  George's 
County,  Maryland. 

The  ore  used  is  a  nodular  carbonate  of  iron  from  the  Tertiary  sands 
of  the  western  shore  ol  Chesapeake  Bay.    It  is  more  or  less  altered  into- 
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sesqaioxide  of  iron  by  the  action  of  surface  water,  and  is  cleaned  and 
roasted  before  charging  the  furnace. 

The  yield  of  iron  from  the  raw  ore  is  from  40  to  45  per  cent.,  and  from 
the  roasted  about  50  per  cent. 

Both  of  these  irons  have  been  used  at  the  South  Boston  Foundry  for 
a  number  of  years  and  with  excellent  results,  but  have  not  heretofore 
been  employed  for  ordnance  purposes. 

S.  OEISPIN, 
Bvt.  Col.  U.  8.  A.,  Lieut.  Col.  of  Ordnance, 

Constructor  of  Ordnance. 


MeclMnical  tettts  of  trial  cylinder  for  12irich  rifle. — Coat  at  South  Boston 
Foundry,  March  19, 1877,  in  a  dry-sand  mold. 

COMPOSITION  OF  IRON  USED  IN  THE  CYLINDER. 

Dover,  No.  1,  Mnirkirk,  Xo.  1,  900  pounds  each 1, 800  pounds. 

Dover,  No.  2,  Muirkirk,  No.  2,  900  pounds  each 1, 800        " 

Dover,  No.  3,  Muirkirk,  No.  3,  900  pounds  each 1, 800        «' 

Dover  and  Muirkirk  remelted,  900  pounds  each 1, 800        " 

Total 7,200        « 

DIMENSIONS  OF  CYLINDER. 

*  Height,  72  inches ;  10  inches  allowed  for  sinking  head,  &c. 
Base,  24  by  16.5  inches,  (elliptical.) 
(Plate  U.) 

Tests. 

1.— Tangential  resistance. 


Dimensions  of  cylinders : 
Height,  5  inches. 
Exterior  diameter,  3  inches. 
Interior  diameter,  1  inch. 
(Plate  4,  Fig.  5.) 
Original  length  of  surface  pressed,  4^  inches. 


Specimen  marked- 

< 

Bemarks. 

No.! 

Pound*. 
46,400 
53,8S0 

Poundt. 
59,078 
67,S90 

Has                 

Burst  into  three  longitndinal  pieces,  with  a  trans- 

verae  crack  mnninK  three-foartlu  around  at  the 

These  cylindera — taken  from  the  specimens  marked  "  tangential  re- 
sistance " — were  open  at  both  ends,  and  were  burst  by  means  of  a  steel 
piston  acting  upon  a  composition  of  4  parts  of  beeswax  to  1  of  tallow. 
A  leather  washer  was  inserted  at  each  end. 
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KEPOBT  OF  THE  CHIEF  OF  ORDNANCE. 
2. — TeANSTEKSE  EESrSTABOE. 


Ditnensions  of  bars : 
Length,  22.5  iiicbes. 
Width,  1.075  inches. 
Deptb,  1.075  inches. 
(Plate  nr,  Fij?.  3.) 
JDistaace  between  points  of  support,  20  inches. 


fipeolraaa  msrked — 


Trail*,  0. 


Bre&l£iag-wel^ht, 


3,7.VI  ponudi, 
3,000 


L.  W, 


1 1,038  pantidi. 
IS,  074 


3.— Tenaoitt,  density,  Am)  hahdness. 
(riate  lY,  fig.  4.) 


SpMlmen  m&rkftd — 

Denaitj. 

Brenklnj!- 
weight. 

T^imqity  per 
•qiwre  liicb. 

HArdDQAi, 

Tun.  1 

Tun, a 

7.30^7 
T.aoStT 

Jneha. 
i.0aA4 

LOOlt 

3!>.  IPOO 

Fminit. 
S4,g«3 

18,00 

ii.n 

4.- 

-Ultimate 

RESISTANC: 

E   TO    CRUSl 

aiNG   FORC 

E. 

Dimensions  of  cylinders : 
Height,  2  inches. 
Diameter,  0.8  inch. 
(Plate  IV,  Fig.  6.) 


Cylinders  marked— 

II 

If 

m 

111 
III 

Eemarks. 

C.R.No.1 

Pounds. 
52,500 
62,250 
52.900 
61,000 

Pound*. 
104,  445 
123,  842 
105,241 
104.061 

C.R.No.9 

>  Oenaitf  of  three  cylinders  tested  togettier,  1.3681. 

C.E.No.3* 

C.R.No.3  dup 

*  This  speoltDen  moved  out  of  a^ustment  in  the  machine  and  was  not  completely  crashed. 

Cylinders  C.  K.  No.  3  and  C.  R.  No.  3,  dup.,  were  compressed  about  0.29  inch,  and  Iwcame  so  badly  bent 
that  they  could  not  be  fully  crushed,  yet  the  metal  seemed  to  have  lost  its  cohesion  completely. 

It  was  afterward  found  that  the  strainingatirrnps  were  not  working  in  a  straight  line,  wblon  waa  the 
«aase  of  the  specimens  being  bent  instead  of  crashed. 
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Specimen  Ext.  O,  1. 

I. — TdbU  showing  the  exteniion,  restoration,  and  permanent  set,  per  inch  in  length,  eansei 
by  the  undermentioned  weights,  per  square  inch  of  section,  acting  on  a  solid  cylinder  of  oast 
iron  30  inches  long  and  1.377  inohes  dittmeter,oui  longitudinally  from  exterior  of  trial- 
cylinder  for  12-incR  rifle. 


TVeigtit  per 
Moare  iucli 
or  seotion. 

Eztenaion 
per  incli  in 
length. 

SnooesslTO 
extension 
per  inoh  in 
length. 

BcatorBtlon 
per  inch  in 
£mgth. 

SacceSBive 
restoration 
per  inch  in 
length. 

Permanent 
set  per  inch 
in  length. 

Snooessive 
permanent 
set  per  inoh 
In  length. 

Pound*. 

IneUs. 

Inehet. 

Inches. 

Inches. 

Inches. 

Indies. 

1,000 

.00005 

.00000 

.00005 

.00000 

.00000 

.00000 

9,000 

.00009 

.00004 

.00009 

.00004 

.00000 

.00000 

3,000 

.00015 

.00006 

.00015 

.00006 

.OCOOO 

.00000 

4,000 

.00019 

.00004 

.00019 

.00004 

.00000 

.00000 

5,000 

.00086 

.00007 

.00036 

.00007 

.00000 

.00000 

6,000 

.000-27 

.00001 

.00034 

—.00008 

.00003 

.00003 

7,000 

.00036 

.00009 

.00033 

+.00009 

.00003 

.00000 

8,000 

.00038 

.00008 

.00037 

.00004 

.00001 

—.00008 

9,000 

.00044 

.00006 

.00043 

.00006 

.00001 

.00000 

10,000 

.00051 

.00007 

.00049 

.00006 

.00003 

.00001 

11,000 

.00054 

.00003 

.00050 

.00001 

.00004 

.00003 

12,000 

.00068 

.00008 

.00057 

.00007 

.00005 

.00001 

13,000 

.00068 

.00006 

.00063 

.00006 

.00005 

.00000 

14,000 

.00074 

.00006 

.00068 

.00005 

.00006 

.00001 

15,000 

.00088 

.00008 

.00075 

.00007 

.00007 

.00001 

16,000 

.00094 

.00018 

.00085 

.00010 

.00009 

.00008 

17,000 

.00098 

.00004 

.00087 

.00009 

.00011 

.00003 

18,000 

.00109 

.00011 

.00097 

.00010 

.00018 

.00001 

19,000 

.00116 

.00007 

.00103 

.00005 

.00014 

.00009 

80,000 

.00195 

.00009 

.00108 

.00006 

.00017 

.00003 

81,000 

.00134 

.00009 

.00111 

.00003 

.00083 

.00006 

88,000 

.00146 

.00013 

.00132 

.00011 

.00094 

.00001 

83,000 

.00154 

.00008 

.00130 

.00008 

.00084 

.00000 

84,000 

.00165 

.00011 

.00135 

.00005 

.00030 

.00006 

95,000 

.00179 

.00014 

.00143 

.00008 

.00036 

.00006 

96,000 

.00194 

.00015 

.00153 

.00009 

.00049 

.00006 

87,000 

.00214 

.00020 

.00154 

.00003 

.00060 

.00018 

88,000 

.00836 

.00082 

.00175 

.00031 

.00061 

.00001 

99,000 

.00886 

.00030 

.00180 

.00005 

.00086 

.00085 

30,000 

.00890 

.00024 

.00183 

.00003 

.00107 

.00031 

31,000 

.00395 

.00035 

.00186 

.00003 

.00139 

.00039 

General  summary. 


Specific  gravity 7.8984 

Tensile  strength  per  square  inoli,  pounds     31, 000 

Blastio  limit,  ponnds 6,000 

Extension  per  inoh  atrnptnre 0".00385 

Hardness 18.00 

Extension  nnder  strain  at  elastic  limit. . .  V.  00037 


43  CRD 


Redactionindiameteratpointofmptore.      0.009 
Originai  area  of  cross-section,  sqr.  inches.    1. 4893 
Area  after  mptnre,  sqaareiuones.......    1.4849 

Position  of  rupture — lower  shonlder. 
Character  of  snrfaoe,  bright  and  sbaii>. 
Crystals,  uniform  size. 
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Specisien  Ext.  O,  2. 

H. — Tshh  ahoicing  Ihf  tjrte»»init,  remtornlion ,  anil  pfTmanmt  get,  per  im-k  (»  lenglfi,  pfivufd  bg 
the  undermeitliotifd  ireii/litfipfr  square  inch  of  Heclion,  atling  oa  a  eolid  eglinder  0/  cait  iron 
80  Jncies  long  and  l,/[77  indnrj  in  liiaaiettr,  ciit  lovsilnd'mally  from  ovlnidt  0/  the  trial- 
cylinder  for  12-invh  rijtv. 


Weight  per 
■rrnAre  inch 

Exleneion 
per  iach 

U  tftDglh. 

exteniloii 
per  loeli 
b  leo  gib. 

BeAton^tiaD 
iieT  inab  la 
leogtb. 

Suo  0  e  f  » ] T  e 
n!«tor«t)an 
per  inch  In 
Icngtb, 

Perms^xieDt 
Bet  per  inob 
Id  lecjitb. 

SuGoefliiiT« 

permuieDt 
■et  per  f  ndi 
in  length. 

Pound: 

JncA^ji. 

Inthst. 

Inttits. 

Incha, 

IneKa, 

JneAM 

1,«)0 

,01100s 

.00000 

.00005 

.00000 

.OflOOO 

.00000 

S,im) 

.ooou 

.00000 

.00014 

.00003 

,00009 

.00000 

3,00a 

.DOOl!) 

,00003 

.OOIIB 

,00003 

.ilOiiOO 

.00000 

«,ooa 

.oooai 

.O0TO5 

.0O0S4 

.00005 

.00000 

.00000 

n.eoa 

.OOOSFt 

.00004 

.000^ 

.00004 

.000011 

.oocoo 

a,  000 

.  ooo:ii 

,00003 

,oo(iai 

,00003 

.00000 

.OIWOO 

T.MKI 

,ni)mii> 

,00O(@ 

,onoM! 

,  <II1003 

.noooo 

.00000 

e.ooo 

,00013 

.00007 

. 0O043 

,00007 

,00000 

.00000 

N.IWO 

,00050 

,00007 

.OOtkMI 

,O0OU7 

.IHJOOD 

.00000 

10,  mm 

,0005a 

.DWKKI 

. ufl^^a 

.mions 

,0(XH10 

,00000 

11,000 

.em^ 

,00005 

.00057 

,00O(lt 

.00001 

.00001 

18,(100 

,  1100113 

,  OOIKH 

.  oown 

.(HkKIl 

,000119 

,U<X)01 

i;i,  (iM 

.01*1111 

.nooM 

.00009 

.  OOOIIS 

,ooaoa 

ooow 

14,000 

.ooon 

.00000 

.00074 

,00003 

.0000:1 

.00001 

15,  (W 

.OOtlBS 

.00003 

,00O7J* 

.110003 

,00003 

,0CNI0ft 

16,  rXJO 

.  KMHIO 

.00008 

.0008.^ 

*  00000 

,na«03 

.00001 

n,  uoo 

.00003 

.00003 

.00090 

.IXI003 

,aca(» 

.00000 

le.mo 

.00101 

.  OUIMW 

.UDOflS 

,00006 

.00000 

.MOOl 

w,  mQ 

.00111 

.00010 

,  110109 

,00007 

.00009 

.MHxn 

M.OOO 

.00119 

,00008 

.OOlOj 

,00000 

,00011 

,00098 

SI, 000 

.A013S 

,nomH) 

.00113 

,0IHXI7 

.QUOIS 

.00003 

•,ei,oo« 

.OOlSli 

,00010 

,0»l«0 

.OIWOS 

•Dooia 

,00005 

aa.oflo 

.DOUa 

,(KMll 

.00188 

,00008 

.00011 

,00003 

n.om 

.  UDiei 

.0001! 

,00134 

.man 

.0OOS7 

,00000 

93,  MM) 

. 00178 

.00017 

.001  IS 

,00008 

.OtIOM 

.OOOW 

•aB,ow 

, 00191 

.ixiurj 

,00M» 

.00001 

.0O04S 

,0000c 

a7.(KKi 

.OOSIO 

.  110019 

.ooisa 

.00009 

.  OO032 

, 00010 

28,000 

.ooaw 

.oooao 

.OOIGO 

.00008 

.Otl0«4 

.oooia 

w.wa 

,oosw 

.  aavm 

.00174 

.00008 

,00084 

,00030 

30,000 

.00283 

.  ooota 

.ooieo 

.00006 

.00103 

,0001s 

31,000 

.ocQie 

.00033 

.0010a 

.00013 

.00  ISO 

.D0I»3 

3a,  (MO 

Specimen  br 

oke. 

Gmural  mmmary. 


SpeclBci  ETHTity 7.  7S50 

TeixlIf'StniiigthpBraiiaU'elaiih,  poandB.      312,  OUO 

£U8tio  limit,  pounds lii,000 

Eztenaion  per  loob  at  rapture 0".  00318 

Eardneu 18.00 

£xten«ion  under  strain  at  elastio  limit. .  0".  00063 


EednclSon  in  diartieter  fit  point  of  rapture.  C'.  001 
Original  arosirif  rrofln'flfcli<'Ji,  AqT.lnebee..  1.  if*&i 

Area  after  rupture,  square  inches 1. 4870 

Position  of  rupture  ~3  inches  from  lower  shoulder. 
.Character  of  surface,  bright,  sharp,  and  small 
crystals  of  uniform  size. 
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SPECiitKN,  Ext.  I. 

III. — Table  showing  the  extension,  restoration,  and  permanent  set,  ptr  inch  in  length,  caused 
by  the  undermentioned  toeights,  per  square  inch  of  section,  acting  on  a  solid  cylinder  of  cast 
iron  20  inches  long  and  1.385  incAe«  in  diameter,  cut  longitudinally  from  center  of  trial- 
cylinder  for  12-tRcft  rifle. 


Weight  per 
Mosre  Inch 
oleeotion. 

Eztention 
per  loch  in 
iragth. 

Sncceaetve 
ezteosioD 
per  inch  in 
length. 

Bestoratlon 
per  inch  in 
length. 

Succeeaive 
restoration 
per  Inch  in 
length. 

Permanent 
aet  per  inch 
in  length. 

Suoceaaire  per- 
manent   aet 
per   Inch   in 
length. 

Pounds. 

Inches. 

Inches. 

In^ei. 

Inches. 

Inches. 

Inches. 

1,000 

.000045 

.000000 

.000045 

.000000 

.000000 

.000000 

2,000 

.000060 

.000015 

.000060 

.000015 

.000000 

.000000 

3,000 

.OOOIIO 

.000050 

.000110 

.000050 

.000000 

.000000 

4,000 

.000205 

.000095 

.000305 

.000095 

.000000 

.000000 

5,000 

.000275 

.000070 

.000275 

.000070 

.000000 

.000000 

6,000 

.000305 

.000030 

.000305 

.000030 

.000000 

.000000 

7,000 

.0003115 

.000080 

.000385 

.000080 

.000000 

.000000 

8,000 

.000435 

.000050 

.000435 

.000050 

.000000 

.000000 

9,000 

.000510 

.000075 

.000510 

.000075 

.000000 

.000000 

.oooon 

10,000 

.000570 

.000060 

.000560 

.000050 

.000010 

11,000 

.000635 

.000065 

.000615 

.000055 

.000030 

.000010 

18,000 

.000660 

.000025 

.000635 

.000010 

.000035 

.000015 

13,000 

.000760 

.000100 

.000715 

.000090 

.000045 

.000010 

14,000 

.000860 

.000100 

.000800 

.000085 

.000060 

.000015 

1.1,000 

.000930 

.000070 

.000845 

.000045 

.000085 

.000025 

16,000 

.001135 

.000305 

.001000 

.OOOl.U 

.000135 

.000050 

17,0M) 

.001160 

.000035 

.001015 

.000015 

.000145 

.000010 

18,000 

.001210 

.000050 

.001050 

.000035 

.000160 

.000015 

19,000 

.001320 

.000110 

.001130 

.000080 

.000190 

.000030 

30.000 

.001410 

.001160 

.000030 

.000350 

.000060 

SI,  000 

.001585 

.000175 

.001325 

.000165 

.000360 

.000010 

2SI,000 

.001985 

.000400 

.001585 

.000360 

.000400 

.000140 

23,000 

.003060 

.000075 

.001535 

—.000060 

.000475 

.000075 

24.000 

.002210 

.000150 

.001535 

.000000 

.000685 

.000210 

25,000 

.003485 

.000375 

.001650 

.000135 

.000835 

.000150 

26,000 

.003060 

.000575 

.001850 

.000800 

.002210 

.001375 

27,000 

Specimen  bro 

ke. 

General  sum,mary. 


Specific  gravity 7.2934 

Tenalle  atrength,  per  square  inch,  lbs. .       27, 000 

:Ela8tic  limit,  poands 10,000 

Extension  per  inch  at  ruptnre 0".  00306 

Hardness l&OO 

Xxtenaion  per  inch  at  elastic  limit 0".  000570 


RednotionindiameteratpointofroptoTe.    0".00S 
Original  area  of  cro«S4eotion,  aqr.  inchea    1. 5065 

Area  after  rnptnre,  aqoare  inches 1.5022 

Position  of  ruptnre— near  lower  shoulder. 
Character  of  snrfaoe,  bright,  (harp  crystals  of 
uniform  size. 


Semarks. — Owing  to  the  existence  of  spongy  metal  at  the  center  of  the  cylinder,  a  specimen  of  20  inches 
length  only  oonld  be  obtained.  The  low  tenacity  of  this  specimen  and  the  position  of  the  ruptore  In- 
dicate that  the  specimen  was  not  entirely  of  liard  metal. 
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Si'ECiMKM  Ext*  I,  Dpp. 

IV. — 3'able' fhitairig  the  eTievdon,  rcsforalioit,  and  pfrmanent  se(,  per  I'ncJi  in  hn^ih,  caa»ed 
bjf  tit  undermentioned  >rtighlii,  pfr  iiijiiare  inch  of  »efiioji,  aolistj  dii  a  »oHd  cylinder  of  vatt 
iron  30  inchen  tintti  and  l.asti  invhfi  i»  diameter,  cut  longilutiincUi/  from  near  the  oenier  of 
trial -PjiUnder  fgr  IS-inoA  rt/te. 


Wuight  jier  1 
winme  luck  1 

p^e  Loch  ill  1 

VKteuiiiozi 
per  Ineli  In 

iGB^ll, 

Kefitoration 
per  iQcli  ih 
iengtb. 

tedtormtlusi 
per  Inch  in 

fBUglh. 

Per  w  a  Bent 
Bet  per  Inch 
In  lenKtii. 

aucotwlvopor- 
monent     set 

lecgtlu 

JVuridi. 

Inehtt. 

JfkAiU. 

JmAm. 

JncAet. 

ItusKcf. 

Incha. 

i.ooa 

.00000 

,00000 

.OMJOC 

.00000 

,00000 

.00000 

«,«» 

.00013 

,0000) 

.00013 

.00007 

.00000 

.00000 

3,000 

,00018 

.00009 

.OODIB 

.oooos 

,00000 

.uooou 

4,IXW 

.00033 

.oooos 

.000^ 

.OOOOS 

,00000 

,00000 

S,D{M 

.0003? 

.IKIWJ5 

.OIIOiH 

.00005 

.00000 

.00000 

e,iM)o 

.0011.13 

.oooos 

.00033 

.00MI5 

.00000 

.00000 

7,000 

.00039 

.00005 

.goons 

,00003 

.00000 

e,oo«i 

.UWCI 

,HWun 

.00043 

.00003 

.00000 

^00000 

tf,  WW 

.00040 

.OOIHM! 

.000411 

.oan<iii 

.00000 

.IIOlOO 

tU.DOO 

.00034 

,  oooos 

.ooou 

.00004 

,00001 

.1)00111 

II.IXW 

,000(11 

,00007 

,00050 

.uoooo 

,00001 

.00001 

]S,00O 

<  mnta 

,00004 

.000113 

.00004 

OOOOft 

.00000 

1.1,000 

.OOOTl 

.floooa 

.oooeo 

.00000 

.wxm 

,«oowr 

14,1)00 

.MKI-I 

.00000 

.00074 

.oonos 

.00003 

,00001 

is,iiaa 

.IHKKt.'i 

.owwa 

.ooo» 

.00008 

.00003 

.uoooo 

10,600 

.00003 

,00OOB 

,00080 

.00UO4 

.00007 

.WKKH 

17,000 

.OWPd 

,ooiios 

,00091 

.00003 

.owxn 

,00000 

18,000 

.OOIM 

.Oflooe 

.oooes 

.00007 

.ooooa 

.000(11 

SRiOOO 

.floin 

.00011 

.00107 

.OQOOO 

.00010 

90,000 

.00190 

.OOIHM 

.1)0113 

.00000 

.ooiits 

[uoooi 

SI,  000 

,00130 

.00000 

.OoiiO 

.00007 

,00013 

■  OOOOB 

aiiOuo 

.nous 

.0(1010 

.ooisn 

.00007 

.OOOIB 

.oooog 

93,IW 

.oaise 

,OlWll 

.00134 

.txmn 

.oooaa 

.00004 

SB4,0D0 

.00104 

,aoc«8 

.00138 

.00004 

,00030 

.00004 

SIS,  mo 

,oim» 

.00014 

.00140 

,00000 

.OOOM 

so.  000 

.ooiofi 

.00017 

,00155 

.00009 

.00040 

!00OOB 

ar.ooo 

,00313 

.oon!§ 

,0016a 

.ooco§ 

.oooso 

.0(1010 

Si8,0M 

.(mm 

.0(1013 

.00109 

.OOflOlS 

.00(l,M 

.1)0007 

so.  000 

.ooais 

.onuio 

,00178 

.00007 

.ooois 

311,000 

.00*11 

,00020 

,00180 

,00010 

.0OOB5 

.00010 

31.000 

,OOSM 

.awn 

.  00193 

.00007 

.ooios 

.ooow 

34  000 

.110331 

.w*m 

.  001 MB 

.00003 

.00135 

.  D(3C130 

3»,000 

,(waM 

,UMISS 

.011^40 

. 00041 

.0OI4S 

.00011 

.34,000 

.00401 

,00015 

.mosa 

—.00007 

.00108 

.aoo» 

4 
n 


Oentral  summary. 


Speeiflc  pra-rity 7.S934 

TeDsile  Btrengtb,  per  aqntre  inch,  Iba..  34,  COO 

Klastio  limit.poaDds 10,000 

£x tension  per  inch  at  rnptnre , ..  0".004 

Eardne«8 l&OO 

£xtenaioD'under  strain  at  elastic  limit.  0".  00054 


Kednctlou  In  diameter  at  point  of  rnptnre  0".001 
Original  area  of  ci-osa  aeotion,  aqr.  incbea.  1.  SOOT 

Area  after  rnptnre,  sqnare  inches 1.  S065 

•  Position  of  rnptnre — At  lower  sbonlder. 
Cfaiiracter  of  surface,  bright,  small,  and  sharp, 
crystals  of  uniform  size. 
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Specimen  Com.  T. 

y. — Table  showing  Ihe  compretMon,  retioraUon,  and  pertitanent  get,  per  inch  in  htiglh,  canted 
by  the  undermentioned  weights  per  tquare  inch  of  section,  acting  an  a  solid  cylinder  .of  cast 
iron  9i  inches  long  and  1.385  inches  in  diameter,  cut  transversely  from  trial-cylinder  for 
li-inch  rifle. 


•Weight    per 
square  inch 
of  seettoD. 

ConipTeesion 
per  inch  in 
length. 

SnooessiTe 
oompression 
per  inch  io 
length. 

Beatoration 
per  inch  in 
length. 

Snooeislve 
reatomtion 
per  inch  in 
length. 

Permanent 

aet per inch 
in  length. 

Sncoeeaive 
permanent 
aet  per  inch 
in  length. 

Pounds. 

Inches. 

Indies. 

Indus. 

Inches. 

Inezes. 

Indus. 

1,000 

.0(:013 

.00000 

.00013 

.00000 

.00000 

.00000 

2,000 

.000.13 

.00021 

.00033 

.00031 

.10000 

.00000 

3,000 

.00049 

.00016 

.00049 

.00016 

.00000 

.00000 

4,000 

.00063 

.00013 

.00063 

.00013 

.00000 

.00000 

5,000 

.00078 

.00016 

.00078 

.00016 

.OUOOO 

.00000 

6,000 

.OOOM 

.00008 

.00086 

.00008 

.00000 

.OUOOO 

7,000 

.00100 

.00014 

.00098 

.00018 

.00002 

.00003 

8,000 

.00104 

.00004 

.00103 

.00004. 

.OU002 

.OOOJO 

9,000 

.00125 

.00021 

.00123 

.00031 

.00002 

.00000 

10,000 

.00134 

.00009 

.00139 

.00006 

.00005 

.00003 

11,000 

.00147 

.00013 

.00140 

.00011 

.00007 

.00003 

12,000 

.00164 

.00017 

.  00153 

.00013 

.U0013 

.00005 

13,000 

.00169 

.00005 

.00158 

.00006 

.00011 

—.00001 

14,000 

.00183 

.00014 

.00169 

.00011 

.00014 

+.00003 

15,000 

.00195 

.00012 

.00178 

.00009 

.00017 

.00003 

16,000 

.00208 

.00013 

.00191 

.00013 

.  00017 

.00000 

17.000 

.00219 

.00011 

.00200 

.00009 

.00019 

.00002 

18,000 

.00227 

.00008 

.00306 

.00006 

.00021 

.00003 

19,000 

.00233 

.00006 

.00219 

.00013 

.00084 

.00003 

20,000 

.00255 

•  .00022 

.00329 

.00010 

.00026 

.00003 

21,000 

.00265 

.00010 

.00338 

.00009 

.00027 

.00001 

22,000 

.00277 

.00012 

.00846 

.00006 

.00031 

.00004 

23,000 

.00285 

.00008 

.00353 

.00007 

.00033 

.00001 

24.000 

.00293 

.00008 

.00358 

.«0005 

.00035 

.00003 

25,000 

.003119 

.00016 

.00271 

.00013 

.00038 

.00003 

26,000 

.00323 

.00014 

.00281 

.00010 

.00042 

.00004 

37,000 

.00009 

.00285 

.00004 

.00047 

.00005 

28,000 

.00339 

.00007 

.00289 

.00004 

.00050 

.00003 

29,000 

.00351 

.00012 

.00296 

.00007 

.00055 

.00005 

30,000 

. 00367 

.00016 

.00312 

.00016 

.00055 

.00000 

31,  000 

.00379 

.00012 

.00313 

.00000 

.00067 

.00013 

32,000 

.00395 

.00010 

.00326 

.00014 

.00069 

.00003 

33,000 

.00403 

.00008 

.003M 

.00000 

.00077 

.00008 

34,000 

.00412 

.00009 

.00327 

.00001 

.00085 

.00008 

35,000 

.00433 

.       .  00021 

.00341 

.00014 

.00092 

.00007 

36,000 

.00444 

.00011 

.00346 

.00005 

.r>0098 

.00006 

37,000 

.00474 

.00030 

.00363 

.00017 

.00111 

.00013 

38,000 

.00484 

.00010 

.00363 

.00000 

.00131 

.00010 

39,000 

.00511 

.00027 

.00373 

.00009 

.00139 

.00018 

40,000 

.00519 

.00008 

.00364 

-.00008 

.00155 

.  00016 

41,000 

.00538 

.00019 

.00363 

-.00003 

.00176 

.00021 

43,000 

.00574 

.00036 

.00374 

+.00018 

.00200 

.00024 

43,000 

.00621 

.00047 

.00394 

.OOC30 

.00337 

.00087 
0037 

General  summary. 


£laatio  limit,  ponnda 6,800 

Compresaion  per  inch  at  43,000  poonds  .    0"  .00031 
Compreaaion  underatrainatelaatiolimit.  0".00O931 


Increaae  In  diameter  after  43,000  pounds 

per  eqoare  Inch 0".0035 

Onginal  areaof  eroaa-Beotion,sqaareinchea  1. 5338 
Area  after  43,000  pounds,  square  inches  . .    1. 5065 
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Hpecimes  Com.  T,  Dcp. 

VI. —  Tailf  nhfinhig  the  mrnprfsnion,  re*l<)rat)<m,aiid permiinent  »et,per-  inch  in  length,  caused 
by  the  Mtidtitnettdoiitti  trrightK,  ptr  nqiiare  inch  of  unihn,  titling  a»  a  solid  cylin4rr  of  caH 
iron  HI  inditfs  long  and  l,;k(5  iad>es  diamelfr,  cut  Iraiunserxelj/  frmit  tri«l-^iiilinder  for  12- 
inch  Hfit. 


■Wuljtlit    per 
of  AeciioA, 

ConipniiiRioi] 
pupiticL  in 
k>D|[lll. 

Sncceiia  ire 

per  uicU  Id 
longlh. 

UeAt  oration 
wiT  inch  iu 
Uiogtb, 

rtsotftratioii 
pur  lnob  In 
ten  gib. 

WT  iaeh  in 
le[i>^li. 

pertDiMie  u  t 
net  per  luck 
la  lepi^h. 

Feundf. 

Jne*«, 

Ineha. 

Inehft. 

Ineka, 

Jtijehffj. 

Iiuhtt. 

i.uao 

.  miiM 

,00000 

.00010 

.00000 

.00000 

.onoflo 

3,000 

.(iOii,1ei 

.oooas 

.00036 

.OOO'M 

.DOUIjO 

.00000 

a,  ODD 

.QtXMe 

.ooooe 

.00040 

.OOflOS 

.00000 

.MiOOO 

*,  tmu 

.0O0J5 

.(10009 

.  0IKI55 

.00009 

.00000 

,00000 

S,  000 

.OO0«3 

.00008 

.000C3 

.00008 

.00000 

.00000 

e.ouo 

.IXM11 

,«KWfl 

.  Ot)l«l 

.DtHioe 

,0<KKXI 

.oooou 

7,000 

.00076 

.00009 

.mmn 

.00005 

.00000 

.00000 

8,000 

.0UU84 

.00008 

.000«4 

.OOUOH 

.0(KII1U 

.00000 

9,000 

.00090 

.DOWKI 

.OOWIO 

.(KHIOO 

.00(100 

.00000 

to,  DOT 

.0CMI94 

.00004 

,  (101 1114 

.00004 

.00000 

.00000 

11,1)00 

, OOIUO 

.XXNM 

. 00100 

.00006 

.  (JtKHIO 

.00000 

la.oon 

.  IMlOfl 

«0000<f 

.  00104 

.  00004 

.  OtKHfJ 

.00009 

in,ooo 

.(10113 

.00001 

'  .  00107 

,00003 

.00000 

,00004 

14.000 

,ooi«a 

.00007 

,00113 

.(poooe 

,011007 

.00001 

15,000 

,00128 

.  (HXHW 

.OUllg 

.  (Km  15 

■  OIKIW 

.00001 

u.tw 

. 00136 

.00010 

.ooiin 

,001X19 

.00000 

.00001 

n,o» 

.001.11 

.OOCilS 

.00141 

-  oouu 

.00010 

.00001 

ie,oo» 

.  OOl.'S 

,aonoa 

, 001 10 

-.00(101 

00013 

.ooooa 

111,000 

.OOlit 

.O0U03 

,  001 4U 

4  00000 

.0001« 

.00003 

SB,  000 

.00163 

,o<mo7 

.II1IM5 

.  ODIKIS 

.  IXJ018 

.VOWtl 

«,«<» 

.  OOltS 

,00010 

,IKIi;,4 

.  OOOlILt 

.000  i'J 

.00001 

18,000 

.OOISSI 

.00000 

.00181 

.00007 

.00091 

.ooooa 

«3l«0 

.00194 

.   .  nixii3 

.  OOIHS 

.MOOS 

.00098 

.OOOOT 

»t,000 

.00301 

,00007 

.OOlOi 

.OOOOS 

.00033 

•  oooos 

SSiOOO 

,00«9 

.  OlJOIte 

.00174 

.OOOilS 

.noon 

as,  000 

.  miiiaa 

.(KJOK) 

.0(11^5 

.00011 

,00037 

.oooo-j 

S7,0OO 

,  (Kias 

.  »lllll.l 

.00]>I3 

.00008 

.00009 

.00003 

SIfliOOO 

.  oiis^a 

,  ODD 10 

.onaii 

.(10008 

,00041 

.00009 

S9,0O0 

.00554 

.  otHiia 

.00504 

.00003 

,00050 

.00009 

30,000 

.Wins 

.00013 

.00214 

.OOUIO 

,00055 

.00005 

31,000 

.DOSE'S 

,00019 

.OOJIO 

.00003 

.00072 

.00017 

3S,OO0 

,  0IM):f5 

Mna* 

.(XMI8 

.0U0B9 

.00017 

33,000 

.00320 

.oooua 

.00937 

-.00007 

.OOOM 

.00010 

34,000 

.00354 

.  01)039 

. 0OS41 

+.00014 

.00113 

.00014 

35,000 

.  01ID73 

.0(1(119 

•  Ofiaso 

-.(10009 

.00134 

.00091 

38,000 

.Qdrx 

,  ooor^i 

.0OS.'>9 

+.0OOS0 

.0IPIS7 

,oiio;s 

37,000 

.00440 

.  (Kiir,;o 

,0O9« 

.ooooe 

,00179 

.00019 

3»,0O0 

.00470 

.OOOfW 

.ooasa 

— .DO013 

.00391 

.00049 

39,01X1 

.O0SS4 

,WIOHS 

.ooseo 

+.00O9S 

.00944 

.00033 

40,000 

.  ((n,')79 

.  OiMm 

.ooaes 

.00000 

.OOMl 

.00047 

41,000 

.am* 

.0004S 

.00293 

.00003 

,00331 

.OOOM 

44,000 

.00759 

.00105 

.003)S 

.00093 

.00111 

.00080 

43,000 

.00789 

•  OOOOU 

.00310 

-.00006 

,00170 

.oooes 

General  summary. 


Elastic  limit,  pounds 19,000 

Compression  per  incli  at  43,000  poands . .  0".  00769 
CompressionunderstralnatelastloUmit.  0".  00106 


Increase  In  diameter  after  43,000  poands 

per  sqoare  inch 0".003 

Original  areaflf  cross-section 1".S065 

Area  after  43,000  poands 1".5131 
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Spkcimien  Com.  0. 

yil. — Tabh  thotoing  the  compraiion,  reiioraiion,  and  permanent  tet,  per  iitcft  in  Ungiht 
eauied  hy  the  unMrmentioned  weightt,  per  square  inch  of  section,  acting  on  a  solid  cylinder 
of  east  iron  10  inches  long  and  1.3U5  indxes  diameter,  out  from  near  the  exterior  of  trial- 
cylinder  for  li-ineh  rifle. 


■Welglit     per 
ftqaare  ioch 
til  Kfltiou. 

per incb  in 

SnOOBBtlvB 

compreatiod 

per Inob  tn 
leogth. 

p«T  iDob  ip. 

Kt  per  iaah 

SucceflilTA 
parmftnetit 
afit  per  Incsh 
in  leDgtb. 

ravndi. 

Indiet. 

India. 

Inchtty 

Inehtf. 

Inchett. 

Jnehet. 

1,000 

.00011 

.00000 

.boon 

.00000 

.00000 

.00000 

5,000 

,00007 

.00016 

.00037 

.0011^ 

.OtlUOO 

.00000 

3,000 

.00053 

.000)8 

,«005»'J 

,0411116 

,  OOlliXI 

.00000 

4,000 

.DOOOB 

.00015 

.00008 

.000)5 

.HIOIHI 

.00000 

5,000 

.OOOBi 

.00017 

.ocfoss 

.00017 

.00000 

.00000 

6.000 

.00097 

.00013 

,OO0!M 

,00005 

.00007 

.00007 

7,000 

.00100 

.00015 

.00095 

.00005 

.  0(1014 

.00007 

8,000 

.ooiao 

.DOl'll 

•  ooios 

.00010 

.00015 

.00001 

B.OOO 

.00130 

.00010 

.00114 

.00009 

.00016 

.00001 

10,000 

.00130 

.00009 

.00154 

.ooooa 

.00017 

.00001 

31,000 

.OOIM 

.00011 

.  D0I33 

.00010 

.00018 

.00001 

18,000 

.ooisa 

.011008 

.00140 

.ooooei 

.00018 

.00000 

]3,0DO 

.ooins 

.00010 

.00149 

.00009 

.00019 

,00001 

14,000 

.00177 

.00009 

.Doiat 

.ooots 

.  00016 

-. 00003 

15,000 

•ootas 

.  OOOOB 

.00164 

.00003 

.C0O41 

.00005 

lis,  000 

,00108 

.00013 

.00174 

.00010 

.00044 

,00003 

17,000 

.00307 

.eoooo 

.D016S 

.00011 

.00033 

-,00004 

18,000 

.ooaso 

.00013 

.00196 

.00011 

.000'J4 

.00004 

IS, 000 

,00531 

.00011 

.oo-wo 

.00010 

.00043 

.00001 

50,000 

.00^41 

.00010 

.00315 

.00000 

.00036 

,00001 

SLOOO 

.00260 

.00019 

.00333 

.00018 

.00057 

.00001 

SB,  000 

.00^2 

.00003 

.G0^4 

.00001 

.0M48 

.00001 

so,  000 

.00*70 

.  OOIWS 

.0(«41 

.00007 

.00039 

.omi 

34,000 

.ooa?i 

.oDoia 

.OiliM 

.00011 

.00030 

.00001 

ss,ooo 

,oo'»a 

.00010 

.004595 

.000015 

.000345 

.000033 

56,000 

.00301 

.00009 

.DD367S 

.D0O077 

.000338 

.000013 

57,000 

.00,W7 

.00006 

.00173 

.000048 

.00035 

.000013 

98,000 

.003VO 

.00019 

.00489 

.00017 

.00037 

.D0OO4 

9!l,  000 

.003335 

.000075 

.CHHK)35 

.000015 

.00040 

.00003 

30,000 

.00344 

.00010$ 

.00301 

.000075 

.00043 

.00003 

:tl,  ooo 

.  003JO 

.00006 

.00307 

.00006 

.00043 

.00000 

;i:!,ooo 

.OOSSS 

.Ofloos 

.00310 

.00003 

.ooots 

.00003 

Xi,000 

.00306 

.00011 

.00317 

.00007 

.00049 

.OOOM 

3«,D0O 

.00379 

.oooia 

.oo:)3i 

.00007 

.00054 

,00005 

15,000 

.00394 

.00014 

.1)0134 

.ooooa 

.OOOBO 

.00006 

30,DltO 

.00400 

.00017 

.00347 

.00015 

.DIJ004 

.uoooa 

37,000 

.  <I04S4 

.00015 

,00347 

,00000 

.OO0T7 

.  0O015 

38,000 

.00435 

.OOOJt 

.110343 

-.00004 

.00090 

.00013 

30,000 

.O04}l 

.00016 

.00(355 

.€0010 

.00096 

.00006 

40,000 

.00403 

.ooois 

.00355 

,wooo 

.  00)08 

, 00013 

41,000 

,  00403 

.00030 

.•oosrr 

,00014 

.00116 

.  ooooa 

4).  OOO 

.00910 

,00017 

.00344 

.00007 

.(^146 

.  awio 

43,000 

.00S31 

.<M0J1 

.003li9 

.oinos 

.  00144 

.  000 16 

General  summary.' 


EUatic  limit,  pounds 5,S00 

Compresiiion  per  Inch  at  43,000  ponndu  .  0".  00S31 
Compression  under  atraia  at  elaatio  limit  0".  00088 


liiGrenaein  diameter  after  43,000  poitndaper 

eqnaTBfpoJ) 0".00a 

Ori^DAt  area  cif  croaa-nectlun,  aquare  inehea  1. 5388 
Area  after  43,000  poandii,  ai^uarti  inches ...  1. 5109 
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REPORT   OF   THE    COIEP    OP    ORDNANCE. 


Spkcjmk^*  Ci.>m,  0,  Dtrp, 

VUl. —  Table  shotring  the  conifiretsiott,  rettcratimi,  otid  ptimaneHt  lei,  per  inch  in  length 
canted  b^  the  umflfrmi-nHoneti  )teigkl.»,ptr  fgiiare  ineh  o/  ttdioH,  aciittg  Bit  a  mlid  a/liiiiler 
0/  (Mi8t  iron  10  iaclite  It/iig  and  1.3h3  JHtAea  diameier,  t«(  tiantreite}^  from  trial-v^lixder 
for  I'J-iitck  rijie. 


1                       at  tt-ctlun. 

ComprcBfiiaD 

SuccftfiftivR 
£01tipp»e4icili 
ner  ludli  In 

Reetorstton 
iiiT  iucU  iu 
length. 

fHtormt  i  0  a 
per  Inch  iu 
leiiKth. 

Pertiisnont 
•et.per  iuoh 
in  leBgtb, 

SaccessiTe 
pcrmn  n  p  n  t 
sat  per  inch 
to  Icnclh. 

FoandM. 

AuAm. 

IneKtt. 

Inehft, 

IikAm. 

Ineha. 

tneht. 

\,<m 

.OOOOT 

.udooo 

.00007 

.OGOOO 

,00000 

.ooom 

a,  000 

.0OW3 

. ooeiB 

.oooas 

.00018 

.00000 

.OCIOOO 

3, 00l> 

,00038 

.oooia 

,oooas 

.  00013 

.00000 

.00000 

4,  tm 

.O0O4T 

.OOMW 

.00047 

.00000 

.00000 

oooon 

a,inMi 

.00055 

.wms 

.00055 

.00008 

.001100 

«,am 

.  00084 

.ooooo 

.00064 

.00000 

,00000 

.ooffloa 

two 

.OflOti 

.ouooa 

.ooo« 

.00008 

,0000a 

.(KMOa 

tijmj 

.00018 

.OOOIHI 

.0007(1 

,  WHIOO 

,00000 

.00000 

B.OOO 

.ooo«e 

,00008 

,oac«5 

.  0IW07 

,00001 

.0004)1 

le.  (Hid 

.ourni] 

.Diioas 

.OOOM 

.00(105 

.00001 

.(XHWO 

^^^^H                      <MKI 

.  oil  101 

. 00010 

,00091 

.00008 

.0000.1 

.ooood 

^^^^H              000 

.011107 

.OOOOB 

.00103 

,00004 

.00005 

.00003 

^^^^H 

.0IIJ14 

.00007 

.0010a 

.00004 

.OOOOfl 

.IKIflOl 

^^^^H 

.(Kiiai 

.OOOOT 

.0011^ 

,00004 

.00008 

.((0003 

^^^^H             w)u 

.001!t9 

.00008 

.00118 

.00000 

.00011 

.OOOOS 

^^^^H 

,aoi;M 

.011007 

.  0012)! 

.00004 

,00014 

.ooora 

^^^^^B 

.  iHil.'j;! 

,00017 

.001118 

voooio 

.00013 

.OOOOt 

^^^^B 

.noiu 

.00000 

.00143 

.00005 

.00014 

,00001 

^^^^B'                    IMKI 

. ooiel 

.ouoos 

.ooua 

—.00001 

.00010 

^^^^H 

.  (lOIT.I 

,0001a 

,  00151 

.00000 

.oooaa 

i0O0«3 

^^^H 

.00118 

,oooos 

.00155 

.00004 

.  0O0!{3 

,00001 

^^^^B              £3,000 

.  001115 

.011017 

.oow 

,00014 

.ODCiM 

,00003 

^^^^B        «»,  ona 

.noiuT 

.  0000a 

,0Ol(!» 

,00000 

.a(X»a 

,00000 

^^^^B        £4,000 

.ooaus 

.0001 1 

.00177 

.  00008 

.OOOSl 

,00009 

^^^^9            39,  IXH) 

.0021 1 

.00003 

. 001 75 

— .  110003 

.OOOM 

,00005 

"^                       an.  CHID 

. ousts 

.OOUDT 

.ooiso 

+.00005 

.ooooa 

.OCK»i 

S7,  UCfl 

.OLi-iaa 

.00004 

.OOIW 

.  000(12 

,00040 

.ooooa 

S*,  01  iO 

.  IKW31 

.00011!) 

.OlllSS 

.  (1(1003 

. 00040 

.001106 

s»,  i»o 

,  oosie 

.00007 

. 001^7 

.00008 

.OOOSl 

.000(15 

30,000 

.  0O-J51 

.00013 

.  OOl'Jl 

. 000 10 

.00054 

.00003 

1.                                     31, 000 
*                                    32.000 

,00373 

.000-33 

.00215 

.00018 

.  (.0058 

,00004 

.00378 

.00005 

.00*10 

—.00005 

.OOOOpi 

.00010 

K.noo 

.nm4 

.OOOOB 

.00*10 

.OOiJoa 

.00074 

.ooooa 

34,I«M 

.00^0 

.oooia 

.ooiis 

+.  00005 

.00U81 

.00007 

35.000 

.00307 

.00011 

.ooaii 

-.00004 

.000«W 

.00015 

3«.O0O 

.003:« 

.OOOCil 

.00«4 

+.0O013 

.00114 

.Dooie 

37,(M)0 

.ooafio 

.oooaa 

.  110344 

.000*0 

.OOllH 

.00003 

36.000 

.00376 

.oooie 

.00948 

.0*104 

.OOlM 

.00013 

39,000 

.003516 

•  OOD-M 

.00*54 

.00008 

.00143 

. 0001 4 

40,  000 

.OOUfi 

.oouso 

,0OS«7 

.00013 

.00170 

.0OO3T 

il.OOO 

.00471 

.0OOS5 

.90980 

,00013 

.00101 

.00013 

*a.  000 

.  00491 

,00010 

.ODsao 

.IKWIO 

.OOTIO 

.00019 

4a,  000 

.00530 

.00045 

,00383 

.00003 

.00*54 

.00044 

'  General  sumnutry. 


Ehuitio  limit,  poandg 9.000 

Compregsion  per  inch  at  43,000  ponnde. .  0".  00S36 
Comprenaioa  under  Btriiin  at  elastic  limit.  0".' 00086 


Increase  in  diameter  after  43,000  poonda  per 

aqaareinch 0".  003 

Original  area  of  oroa8->eotion,w)uareinohea  LSOaS 
Area  after  43,000  pounds,  square  inches. . .  1. 50O5 


MEAN  PHYSICAL    PROPERTIES    OF    TRIAL  CYLINDER,  AS  DETERMINED 
FROM  FOREGOING  RESULTS. 

Density.. 7.2771 

Tenacity 33,875  ponnds. 

Elastic  limit  under  tensile  strain 9,750  " 

Extension  under  strain  at  elasticlimit 0.00051  inch. 

Ultimate  extension  per  inch 0. 00337  " 

Ultimate  restoration  from  extension 0. 00199  " 

Permanent  set.  .^ 0.00163  " 


BEPOET  OF  THE  CHIEF  OP  ORDNANCE. 
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Elastic  limit  nnder  strain  of  compression 8, 200  pounds. 

Compression  per  inch  under  strain  of  elastic  limit..      0.00093  inch. 

Compression  per  inch  at  35,000  pounds 0. 00376  " 

Eestoration  from  compression  at  35,000  poands. . . .      0. 00280  " 
Permanent  set  from  compression  at  35,000  pounds . .      0. 000955         * ' 

Transverse  resistance 11,556  pounds. 

Tangential  resistance  per  square  inch 63, 184  " 

Ultimate  resistance  to  crushing  force 114, 143  " 

Hardness.. 18.00 

Hardness  of  copper 4. 16 

Mechanical  tests  of  bar-iron  {English  Bidsdale)  employed  in  fabrication  of 
'   coiled  torought-iron  tube  for  12-inch  rifle. 

Specimen  No.  1.— Exgusk  (Ridsdau:)  bar-iron. 

Table  showing  iJie  extension,  restoration,  and  permanent  set,  earned  hy  the  undermentioned 
weights,  per  square  inch  of  section,  aoting  gradually  upon  a  solid  cylinder  of  wrought  iron 
2.007  inchea  long  and  0.568  inch  diameter,  taken  along  the  fiber,  from  a  sample  of  bar-iron 
furnished  by  Sir  IFilliam  Armstrong,  and  employed  in  the  manufacture  of  the  coiled  wrought- 
iroH  tube' for  the  12-iflcfc  rifle. 


Weight  per 
■quare  inch 
of  aection. 

Sxtenaion 
per  inch  in 
length. 

SnoceseiTe 
extension 
per  inch  in 
length. 

Bestoration 
per  inch 
In  length. 

Success  i  T  e 
restoration 
per  inch  in 
length. 

Permanent 
set   per 
inch   in 
length. 

SncoesBive 
permairent 
setperinch 
in  length. 

Pound: 

Jnchtt. 

InehM. 

Jneha. 

Jnehet. 

Ineha. 

Jnehet. 

1,973.2 

0.0009965 

0. 0009965 

a  0009965 

a  0009965 

0.0000000 

0.0000000 

3, 948. 5 

0.0014948 

0. 0004983 

0.0014048 

0.00114983 

0.0000000 

0.0000000 

4,933.1 

0. 0014948 

0.0000000 

0.  0014948 

0.0000000 

0.0000000 

0.0000000 

,5,919.7 

0. 0014948 

O.OQOOOOO 

0.  0014948 

0.0000000 

0.0000000 

0.0000000 

7,89aO 

0.0019976 

0.  O00SO28 

0.  0019976 

0.0005038 

0.0000000 

aooooooo 

9,86(13 

0.0019976 

0.0000000 

0.  0019976 

0.0000000 

0.0000000 

0.0000000 

11, 839. » 

0.0019976 

0.0000000 

0.0019976 

0.0000000 

0.0000000 

0.0000000 

13,818.7 

0.0024913 

0.  0004937 

0.  0024913 

0.0004937 

0.0000000 

0.0000000 

15,786 

0.0024913 

0.0000000 

a  0034913 

0.0000000 

0.0000000 

0.0000000 

17,  759.  a 

a  0034913 

0.0000000 

0.  0024913 

0.0000000 

o.ooooooo 

0.0000000 

19,732.5 

0.0034878 

0.0009965 

0.  0034913 

0.0000000 

0.0009965 

0.0009965 

31,705.8 

0.0039860 

0.  0004983 

0.0024913 

0.0000000 

0. 0014947 

0.0004983 

S3, 679 

0.0044843 

0.0004982 

0.0029805 

a00049S2 

0.0014947 

0.0000000 

3S,Sia5 

0.0209270 

0.0164428 

0.0034913 

-a  0004983 

0.  0184357 

0.0169410 

37,492 

0.0269050 

0.0059780 

0.0014948 

-0.0009965 

0.0354102 

0.0069745 

43,411.9 

0.0577980 

0.0308930 

0.0034913 

0.0009965 

0.0553067 

0.0298965 

45,424.2 

0.0632770 

0.  0054790 

0.00I9976 

—a  0004937. 

a  0613794 

0.0059727 

47,358 

0.0931700 

0.  0298930 

0.0049838 

0.0029850 

0.0881874 

0.0369080 

'  49,331.2 

a  1051300 

0.  0119600 

a003989S 

—a  0019931 

a  1031405 

0.0139531 

51,304.5 

0. 1778800 

0.0727500 

0.0039861 

0.0009966 

a  1738939 

0.071753* 

52,291.2 

0.20828PO 

0.0304000 

0.0009965 

-0.0039896 

0.3072835 

0.0333896 

53,277.8 

9.2964600 

0.0881800 

Specimen  b 

rolte. 

General  summary. 


Spociflo  cravity 7.6441 

Tensile  strengib  per  sq.  inch,  ponncls  . .  53, 277. 8 

Elastic  limit,  pounds 18,000 

Bztension  per  inch  at  mptnre 0".  396 

Hardness 9.717 

Elongation  per  inch  at  elastic  limit 003 


KedocUon  in  diameter  at  point  of  mptare.  0".  122 
Original  area  of  cross-section,  square  inches  0.2334 

Area  alter  raptare,  sqnare  locnes 0. 1559 

Position  of  mptnre— Near  middle. 
Character  of  ntptnre,  crystals  io  spots. 
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REPOET  OF  THE  CniEF  OF  OEUNANCE. 


Si'ECcMEN  No.  4,  Enolibci  (Kiusbauc)  lun-iUi>X. 

Table  iliowiHg  the  erJenitian,  rcMloralioit,  and  permanent  ««i,  rnii^rJ  by  iht  undfirmeatimuid 
weight*,  per  square  i»<ih  0/  nei^tioit,  actinf/  graditallg  upon  a  solid  cij Under  of  wrougkt  iron 
it.OCi*  incktt  long  and  0.55  inch  diaiiieler,  taken  along  the  Jlber  from  a  sample  a/  bar-iron 
/urni»ked  bg  Sir  WiUiam  Aniulrong  and  emploi/ed  in  the  maninfactitre  0/  the  coiled  wrought- 
iron  lube  for  the  VH-inck  rifit. 


•Weight   per 

p«r  inch  in 

per  tniiti  in 
ItiugUi. 

BertoratlOD 
iwr  Inyb  in 

nstoraticD 
|i«r  incli  la 
leogtb. 

FermftDen  t 
«et  per  inch 
in  lejigth. 

SueeessiTB 
pArmonoot 
mvx  p*iT  incli 
Id  kDgtb. 

Pmni*. 

/niAM. 

Jnoftat, 

Inehts, 

/neiUi. 

Inchtt. 

IiKktm. 

%  IDi.  S 

o.oons 

D.W03 

0.0005 

0.DO03 

0.0000 

0.0000 

iiWfl.  1 

0.  (KMH 

awoo 

0.(1003 

0.0000 

O.OOO" 

0.0000 

0,313.3 

Q.DUOj 

0.0000 

O.IJOOS 

0.0000 

0,0000 

o.oouo 

ei  419.1 

0.  wio 

0.0005 

n.  (1010 

0.0003 

n.0000 

0.0000 

lo.saa,* 

O.MlS 

0,  0110.1 

ouois 

0.0003 

«.oooo 

0.0000 

li,  eaj.  3 

0,0013 

o.ouoo 

O.OOI.l 

0.0000 

0.0000 

O.MUO 

M,  Til.  7 

a.tHiao 

o.uws 

0.0030 

0,  aoa.1 

0.0000 

Aooog 

M,  «st.  9 

a<mo 

(1,  (Kino 

0.0020 

0,0(X» 

O.OOM 

0.0000 

18,  946. 7 

«.IJKO 

0.0000 

O.UOM 

0.0000 

0.0000 

0.0000 

8I,04&.<I 

o.uitia 

o.uooo 

o.oo-;3(i 

D.0O0U 

o.oouo 

01.0000 

n  i»s,  s 

0.  was 

o.ouos 

0.00« 

0.000s 

0.  OOOO 

0.0000 

»S,»4.3 

0.  ooas 

0,0000 

o.ooso 

—  0.0005 

o.ooos 

o.uoos 

aJ,.T5&a 

D.floae 

0.(1003 

o.wso 

0,0000 

0.0010 

o.mooy 

9D.4JI3.3 

v.  mm 

0.0010 

r.ocM 

o.Dooo 

COOM 

0.0010 

31.  M7.  » 

a.D04$ 

o.oooa 

(1,01125 

0.000s 

oooao 

0,  (MXIO 

SI,  cut  I 

coose 

U.(M1I 

0.  OOLI 

—  0. 0010 

0.0041 

D,(«l2l 

AT7S.9 

O.IID90 

0.0034 

0.0010 

—  0.0005 

o.ooao 

0.0039 

71,  agi.  i 

0.  OlM 

0.  0074 

0.00S3 

0.0015 

o.otss 

0.0«3« 

39,087 

0.(1178 

D.U0I4 

U.OOSII 

—  0.0OU5 

0.0158 

0.0019 

IS,  090.  3 

o.<i:s9 

0. oini 

0.  0010 

—  0.  0010 

o.Oim 

O.OITl 

H.  lOS 

0,M49 

D.WM 

0,0033 

O.0OIA 

0.  0404 

0.0075 

47.  37a 

IK  0303 

0.(1074 

o.ooas 

0.0000 

0.04T8 

0.0074 

44, 44£.  1 

0.0537 

0,(X)34 

0.0030 

—  0l(IO05 

0.0537 

O.0039 

{0,»&S 

a.07S4 

0.0IS7 

Q.OOW 

oloooo 

0.0704 

O.OIOT 

98,013.1 

0.  1941 

0.  0517 

0.0020 

o.ooon 

0.1S31 

0.  051 T 

H  IBl.  5 

0.  sncH 

0,  0767 

O.0O4O 

O.OOM 

0.1908 

0,  0747 

H3WI.T 

0.8416 

00408 

Specltaen 

biokii. 

General  tummary. 


Speclflo  (Tavity 7.0399 

TensilA  atrength  per  sqaare  Inch,  poands  54,  S9&  7 

EUstio limit,  pounds il3,S00 

Extension  per  inch  ktrnptore 0".S416 

Hardness 9.717 

Elongation  per  inch  at  elastic  limit 0".  00S6 


Bednction  in  diameter  at  point  of  mptare.  0".  083 
Original  areaof  cross-section,  sqaareuches  0.S370 

Area  after  mptare,  sqaare  Incnes 0. 1730 

Position  of  mptare — Near  middle. 
Cbaraoter  of  mptare,  flbrona  and  sligbtly  crystal- 
line. 


Mean  physical  properties  of  English  (Bidsdale)  bar-iron  employed  in  manu- 
facture of  coiled  wrought-iron  tuhe  for  12-inch  rifU. 


Density  7. 6353 

Tenacity— along  the  fiber 66,800 

across  the  fiber  and  parallel  with  the 

depth  of  the  bar 42,000 

across  the  fiber  and  perpendicalar  to  the 

depth  of  the  bar 24, 000 

Elastic  limit  under  strain  of  extension 21, 333 

Extension  per  inch  at  elastic  limit '..  0. 0029 

Ultimate  extension,  per  inch 0. 264 

Ultimate  restoration,  per  inch 0. 0025 

Ultimate  permanent  set,  per  inch 0. 2030 

Hardness 9.717 

Hardness  of  copper 4. 16 


pcnnds. 
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The  provisions  of  the  abore-namod  sections  bare  been  taken  from  the 
act  of  April  23,  1808,  ch.  55 ;  tia*  act  of  .Mardi  3,  1855,  ch.  1«1» ;  auil  the 
act  of  March  3,  1S73,  cli.  282. 

By  the  first  of  those  sections  (sec.  1661)  an  annaal  appropriation  is 
niaile  "  for  the  jiurpose  of  proviiliug  arms  and  equipments  for  the  whole 
bo«ij-  of  the  militia."  The  next  section  (see.  1607)  provides  for  au 
annniil  distribution  among  the  several  States  and  Territories  of  the  arms 
l)rocureil  by  means  of  such  :ip|)ropriation.  It  requires  these  arms  to 
be  transmitted  by  the  United  Slates  to  the  several  States  and  Terri- 
tories, the  quota  for  each  State  to  be  according  to  the  number  of  its 
Representatives  and  Senators,  and  the  quota  for  each  Territory,  includ- 
ing the  District  of  Columbia,  to  be  according  as  the  President  may 
prescribe.  The  renjaining  section  (sec.  1G70)  is  only  applicable  to  the 
p:u'ticular  case  where  a  State  did  not  receive  its  proper  qu«»ta  of  arms 
and  military  equipments  for  any  periotl  from  1802  to  1869.  It  author- 
izes the  Secretary  of  War,  in  that  case,  to  distribute  to  such  State  its 
quota  for  that  period,  subject  to  the  proviso  therein  contained. 

lu  none  of  these  sections  adverted  to  is  there  any  provision  which 
expressly  vests  the  proi>erty  in  the  arms,  after  their  distribution,  in  the 
States  absolutely;  nor  do  I  find  anything  therein  from  which  such  a 
change  of  ownership  results  by  necessary  implication.  To  got  at  the 
intent  and  meaning  of  the  existing  laws,  with  reference  to  that  point, 
it  seems  therefore  projter  to  recur  to  the  earlier  legislation  on  the 
subject  of  arming  the  militia,  and  particularly  to  that  i)art  of  it  from 
which  the  provisions  iu  the  Itovised  Statutes  have  been  taken. 

The  power  of  Congress  to  legislate  on  that  subject  is  e.\pnissly  con- 
ferred liy  the  Constitution,  (see  article  1,  sec.  S,  par.  16  ;)  and  the  Orst 
instance  of  the  exercise  of  this  power  by  that  body  is  found  in  the  act 
of  May  8,  17'.>2,  entitled  "An  act  more  efleotually  to  provide  for  the 
national  defense,  by  establishing  an  nniform  militia  throughout  the 
United  States."  (1  Stat.,  271.)  There  it  consisted  simply  in  re<iuiring 
each  enrolled  militiaman  to  "provide  himself"  with  arms  of  a  certaia 
description,  (See  1st  section  of  that  act.)  This  re<]uirement  is,  how- 
ever,  reproduced  in  the  llevised  Statutes,  (see  section  162.S,)  and  it  con- 
stitutes now,  as  it  did  originally,  what  may  be  regarded  the  general  law 
upon  the  subject  of  arnung  the  militia,  the  other  provisions  of  the 
Kevised  Statutes  upon  the  same  subject,  to  which  reference  has  been 
made,  being  auxiliary,  and  not  substitutive,  iu  their  character. 

Next  followed  the  act  of  July  0,  1798,  entitled  "  An  act  providing 
arms  for  the  militia  throughout  the  United  States."  (1  Stiit.,  570.)  By 
this  act  thirty  thousand  stand  of  arms  were  authorized  to  be  provided, 
at  the  expense  of  the  Government  of  the  United  States,  and  "  sold  to 
the  governments  of  the  respective  States,  or  the  militia  thereof,"  under 
such  regulations  and  at  such  prices  as  the  President  might  prescribe. 
Eut  its  object  was  only  to  meet  au  immediate  want  then  felt  by  aome 
of  the  States,  (especially  the  Southern,)  the  people  whereof  were  gen- 
erally destitute  of  arms,  and  eonld  not  easily  sui)ply  themselves  there- 
with. It  sought  to  facilitate  the  procurement  of  arms  by  the  Ijitter  to 
a  limited  extent,  by  enabling  them  or  their  respective  States  to  pur- 
chase the  same  from  the  United  States.  The  act  of  April  2,  ISOS,  author- 
izing the  .sale  of  publiearms  to  the  States,  (2  Stat.,  481,)  though  it  does 
not  purport  to  have  been  i>a8sed  with  a  view  to  arming  the  militia,  is  of 
a  piece  with  the  act  of  1798,  and  contemplated  similar  objects. 

The  act  of  April  23,  1808,  entitled  "  An  act  making  provision  for 
arming  and  equipping  the  whole  body  of  the  militia  of  the  United 
Statejj,"  (2  Stat.,  49<1,)  is  the  tlrst  statute  that  contains  provisions  of  a 
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geucral  atiil  permantMit  naliire  for  liirriisIiiiiR  arms  and  efiui])inonta  to 
the  militia  by  the  United  States  ;  and  it  deserves  to  bo  well  considered 
here,  for  the  reason  that  Horuo  of  the  more  itnportant  of  its  provisions 
directed  to  that  end  are  embodied  in  one  or  two  of  the  sections  of  the 
Revised  Statutes  above  quoted.  The  first  section  of  the  act  is  in  sub- 
stance the  same  as  sectiou  lOOl  of  the  liuvi.ied  Statutes,  It  appropri- 
ates  the  sum  of  $200,bO0  annually  "  for  the  j)urpoHe  of  providing;  arms 
and  military  equipments  for  the  whole  body  of  the  militia  of  the  United 
States,  either  by  purchase  or  manufacture  by  ami  on  account  of  the 
United  States."  The  third  section  declares  that  the  arms  procured  in 
virtue  of  the  act  "  shall  be  transmitted  to  the  several  Stales  composing 
this  Union  and  Territories  thereof,  to  each  State  and  Territory,  respect- 
ively, in  jtroportion  to  the  number  of  the  eflective  militia  in  each  State 
and  Territory,  and  by  each  State  and  Territory  to  lie  ^listri bated  to  the 
militia  in  such  State  and  Territory,  under  such  rules  and  retjulations  as 
shall  be  by  law  prescribed  by  the  Ici^jislature  of  each  State  and  Terri- 
tory."   The  rest  of  the  act  is  not  material  in  this  connection. 

The  object  of  the  annual  appropriation  made  by  this  act  is  plainly 
exi)ressed  therein.  It  was  to  provide  arms  and  equipments  for  the  en- 
tire militia  of  the  United  States  as  far  as  such  apj>ropriation  would 
euable  this  to  be  done.  That  obje<!t  w.ts  contemplated  to  be  carried 
out  partly  throufjh  the  agency  of  otHcers  of  the  General  Government 
and  partly  through  the  intervention  of  the  State  authorities.  Thus  the 
])rocuring  of  the  arms,  with  the  means  jirovided  therefor,  was,  in  the 
first  place,  to  bo  done  by  officers  of  the  United  States,  who  were  then 
to  transmit  the  same  to  each  State  and  Territory  iu  proportion  to  the 
number  of  the  ellective  militia  thereof;  whereupon  the  State  and  terri- 
torial authorities  were  to  distribute  the  arms  so  transmitted  to  them 
among  the  militia  in  their  respective  States  and  Territories,  under  such 
rules  and  regulations  as  should  be  prescribed  by  the  local  laws.  Accord- 
ingly, the  States  and  Territories  with  which  arms  were  deposited  under 
this  act  must  be  deemed  to  have  held  them  for  a  specific  pur|>o&e  only, 
and  consequently  (regarding  the  subject  from  a  strictly  legal  point  of 
view)  to  have  had  no  right  to  divert  them  from  that  purpose  by  aliena- 
tion or  otherwise.  They  stood  as  it  were  in  the  situation  of  trustees 
charged  with  the  distribution  of  the  arms,  and  had  no  other  property 
therein  than  such  as  was  necessary  to  euable  them  to  perform  that  trust. 

That  the  States  and  Territories,  in  contemplation  of  this  statute,  were 
to  be  vested  with  a  qualified,  not  an  absolute,  ownership  of  the  arms 
transmitted  to  them,  is  very  manifest  from  its  terms,  which  exclude 
the  idea  that  a  power  to  dispose  of  the  arms,  in  any  manner  and  for 
any  purpose,  such  as  would  be  incident  to  absolute  ownership  alone,  was 
intended,  by  which  the  very  object  of  the  law  (viz,  the  arming  of  the 
militia)  might  be  frustrated  altogether.  A  similar  view  was  taken  by 
the  Senate  in  1855,  by  which  it  was  then  thought  necessary,  iu  order  to 
euable  the  States  and  Territories  to  sell  the  krms  theretofore  distributed 
under  the  act  of  IS(t.S,  to  make  provision  therefor  by  statute,  as  impli- 
edly appears  from  the  action  of  that  bndy  iu  p;issiug,  by  way  of  amend- 
ment to  the  army  appropriation  bill  then  pending  before  it,  a  section 
which  provided  "that  the  goveruors  of  the  several  States  and  Terri- 
tories be,  and  they  are  hereby,  authorized  to  sell  to  the  best  advantage 
the  arms  heretofore  distributed  under  the  act  of  April  2.3,  ISOS,  and 
invest  the  funds  arising  out  of  such  sales  iu  other  arms  more  suitable 
for  the  purposes  contemplated  by  said  act :  I'roriiled,  That  no  arms 
be  so  pnrclm.sed  or  provided  except  such  as  may  be  of  the  same  de- 
scription and  caliber  us  those  regularly  adopted  aiid  in  use  in  the  Army 
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of  tbe  UuiU'il  States."'  This  ainenduient  was  not  concurred  in  by  the 
House,  on  tbe  recommendation  of  the  Committee  of  Ways  and  Means, 
and  so  it  did  not  become  a  law.  Yet,  while  the  negative  action  of  the 
House  cannot  with  certainty  he  attributed  to  a  difference  of  view  as  to 
the  power  of  the  States  and  Territories  over  such  arms  nnder  the  then 
existing  laws,  (for  it  may  have  ])roceeded  from  a  doubt  as  to  the  expe- 
diency of  tlie  proposed  measure,)  the  affirmative  action  of  the  Senate 
can  assuredly  be  taken  as  an  indication  of  its  sense  with  respect  to 
such  power,  and  that  was  clearly  this,  that  the  power,  whatever  it  might 
be,  did  not  include  the  right,  to  alienate  the  arms  witliout  the  couseut 
of  Congress. 

But  to  look  at  the  subject  from  another  stand-point.  I  have  already 
adverted  to  tlie  fact  that  the  power  of  Congress  to  provide  for  the  arm- 
ing of  the  militia  is  expressly  conferred  by  the  Constitution.  It  is  not 
maintained  that  this  power  is  exclusively  vested  in  Congress.  It  is 
merely  an  alliruiative  power,  and  if  not  in  its  own  nature  incompatible 
with  the  existence  of  a  like  power  in  the  States,  it  may  well  leave  a 
concurrent  power  in  the  latter;  so  that,  if  Congress  diil  not  choose  to 
make  any  provision  for  arming  the  militia,  it  woidd  be  com[)eteut  to 
the  States  to  do  it  in  such  manner  as  they  might  think  proper.  Bat 
when  once  Congress  has  carried  this  power  into  etfect,  its  laws  for  the 
arming  of  the  militia  are  the  supreme  law  of  the  land,  ami  all  interfer- 
ing State  regulations  must  necessarily  be  suspended  in  their  operation. 
(Houston  r#.  Moore,  5  Wheat.,  51.)  Now  it  ajipears  that  in  the  exercise 
of  this  power,  and  with  a  view  to  provide  for  the  national  defens*i, 
Congre.s.s  had  undertaken  to  furnish  arms  for  the  militia  at  the  expense 
of  the  Oeneral  Government.  The  kind  and  pattern  of  arms  to  be 
thus  Inrnished  were  left  to  the  determination  of  the  officers  of  the 
General  Government,  and  hence  such  arms  as  were  procured  and 
transmitted  by  these  officers  to  the  States  and  Territories  for  the 
militia  thereof  must  be  regarded  as  arms  speciBcally  provided  there- 
for by  the  paramount  law.  This  being  the  case,  is  it  not  obvious 
that  the  State  and  territorial  authorities  could  not  rightfully  exchange 
those  arms  for  others  of  a  ditlerent  kind  or  pattern,  and  distribute  the 
latter  to  the  militia  in  plfice  of  the  former;  or  sell  the  arms  so  pro- 
vidhd  and  invest  the  proceeds  of  the  sale  in  other  property  which 
such  authorities  might  conceive  to  be  more  needful  to  promote  the 
efficiency  of  the  militia?  In  either  of  the.se  cases  the  action  of  the 
State  and  territorial  authorities  would  manifestly  be  in  direct  collision 
with  the  supreme  law  of  the  land. 

Still  it  is  to  i)e  observed  that  the  statute  under  consideration  made 
no  provision  for  any  accountability  to  the  United  States,  in  regard  to 
the  disposition  of  the  arms,  after  their  delivery  to  the  State  an<l  terri- 
torial authorities.  When  that  took  place  the  control  of  the  oflicers  of 
the  General  Government  over  the  arms  ceased ;  and  whether  the  future 
destination  or  use  of  the  property  was  consistent  with  the  design  of 
the  statute  depended  wholly  upon  the  good  faith  of  the  States  and 
Territories  themselves.  Practically,  then,  they  might  do  what  they 
plea.sed  with  it,  though  the  disposition  made  of  it  by  them  should  de- 
feat the  ends  of  the  statute ;  for  no  way  existed,  aa  I  conceive,  to  com- 
pel  the  execution  of  the  trust  devolved  u]Kta  them. 

By  the  seventh  section  of  the  act  of  March  3,  1855,  (10  Stat.,  639,) 
the  annual  distribution  of  arms  to  the  States,  which,  under  the  act 
of  1808,  was  made  in  proportion  to  the  number  of  the  eflective  mili- 
tia thereof,  was  required  to  be  made  according  to  the  number  of  their 
Kepreseutatives  and  Senators  in  Congress,  respectively ;  and,  in  regard 
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to  the  Territories  and  the  District  of  Columbia,  the  arms  were  liy  the 
same  section  reqnired  to  l»e  distributed  in  sucli  quantities  and  under 
such  regulations  as  the  President  in  his  discretion  might  prescribe. 
These  provisions  are  substantially  embodied  in  section  1607  of  the  Re- 
vised Statutes.  They  modify  the  previous  law  no  further  than  to  intro- 
duce a  new  basis  for  makiug  distribution  of  the  arms  to  the  States  and 
Territories,  which  thenceforth  took  the  place  of  the  one  originally  pre- 
scribed. 

Thus  the  law  remained,  touching  the  transmission  of  arms  to  the  sev- 
eral States  and  Territories  for  the  militia,  up  to  the  time  of  the  adoption 
of  the  Revised  Statutes ;  and  I  discover  nothing  in  the  provisions  of 
the  latter  indicative  of  an  intention  on  the  part  of  Congress  to  clothe  the 
States  with  any  right  of  property  in  the  arms  thereafter  to  be  trans- 
mitted to  them,  other  or  difl'ereut  from  that  which  they  had  in  the  arms 
theretofore  deposited  with  them.  The.pnrpose  of  the  annual  appropri- 
ation thereby  provided  is  the  same  precisely  as  was  that  of  the  similar 
appropriation  provided  by  the  statute  formerly  in  force,  viz,  to  furnish 
arms  for  the  militia.  The  basis  upon  which  the  arms  are  to  be  distrib- 
uted to  the  States  is  likewise  the  same  as  that  previously  established,  (i.  e. 
by  the  act  of  18ij5,  cited  above  ;)  and  they  are  required  to  be  transmitted 
to  the  several  States  by  the  United  States.  It  is  true  that  in  the  Re- 
vised Statutes  there  is  no  clause  expressly  directing  the  arras  to  be  dis- 
tributed by  each  State  to  the  militia  thereof,  as  there  was  in  the  former 
statute ;  but  the  omission  to  insert  any  such  clause  therein  is  not  to  be 
understood  as  signifyiug  an  intent  to  relieve  the  States  from  that  charge. 
The  inference  necessarily  follows,  from  the  declared  purpose  for  which 
the  appropriation  for  procuring  the  arms  is  made,  that  they  are  to  be 
transmitted  to  the  States  for  distribution  among  the  militia,  and  for  that 
object  solely ;  and  an  express  direction  to  that  effect  not  being  therefore 
really  needed,  it  is  probable  that  for  this  reason  none  was  inserted. 

Viewing  the  provisions  of  the  Revised  Statutes  above  quoted  in  con- 
nection with  the  previous  legislation,  I  am  unavoidably  brought  to  the 
conclusion  that,  in  contemplation  of  those  provisions,  the  arms  trans- 
mitted to  the  States  thereunder  are  to  be  held  by  them  for  a  sjiecific 
purpose  only,  which  is  pointed  out  therein  ;  that  they  therefore  become, 
strictly  speaking,  invested  with  uothitig  more  than  a  qualified  property 
in  such  arms;  and  that  they  cannot,  as  a  matter  of  right,  and  without 
thereby  interfering  with  the  regulations  of  Congress  on  a  subject  over 
which  its  authority  is  necessarily  paramount,  make  any  disposition  or 
nse  of  such  arms  which  defeats  the  purpose  referred  to,  though,  if  this 
should  be  done,  there  would  seem  to  be  no  remedy  without  further  legis- 
lation by  Congress. 

In  answer,  then,  to  the  question  propounded,  I  have  the  honor  to 
state  that,  in  my  opinion,  the  States  do  not  by  the  existing  laws  have 
"  the  right  of  property  in  the  arms  issued  for  arming  the  militia,"  if  an 
absolute  right  of  property  is  there  meant;  and  that  they  derive  no  au- 
thority under  those  laws  to  sell  or  dispose  of  such  arms  at  their  pleas- 
ure. As  I  have  already  observed,  the  statute  makes  no  provision  for 
any  accountability  whatever  to  the  General  Government  respecting  the 
disposition  of  the  arms  when  they  have  once  been  delivered  to  the 
States,  Congress  having  seen  tit  to  leave  it  entirely  to  the  good  faith  of 
the  latter,  after  the  delivery  takes  place,  to  carry  out  the  purpose  con- 
templated in  furnishing  the  arms. 

In  regard  to  the  actual  case  here  presented,  which  concerns  a  part  of 
the  quota  of  arms  due  the  State  of  Virginia,  I  may  aild  that  the  dis. 
position  of  the  revolvers  hereinbefore  mentioned  recently  sought  to  be 
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made  by  the  autliorities  of  tbat  State  would  clciarly  have  been  unwar- ' 
ranted  by  the  existing  laws  of  Couffresa  on  tlie  eubject  of  arming  the 
militia.  It  was  aeeardingly  very  proper  for  the  Chief  of  Ordnance  to 
withhold  the  delivery  of  the  revolvers  to  the  parties  to  whom  the  orders 
issued  therefor  had  been  assigned.  He  could  not,  under  those  laws, 
recognize  any  right  in  such  parties  to  the  revolvers.  But  the  arms  can- 
not be  indefinitely  withheld  irom  the  State ;  the  statute  requiring  them 
not  only  to  be  annually  distributed,  but  to  be  transmitted  to  it  by  the 
General  Govern  men  t.  After  this  is  accomplisbt»d,  the  ofHcers  of  the  lat- 
ter have  nothing  further  to  do  with  the  arms  so  transmitted- 
I  am,  sir,  very  respectful Iv,  your  obedient  servant, 

GEO.  II.  WILLIAMS, 

AUorneyGeneral, 
Hon.  W.  W.  BELIfNAP, 

Secretwi/  of  War. 


Ill 


APPENDIX    W. 


Artesian  tcell  at  Benida  arsenal. 


BEN10L4.  AUSENAL, 
Benicia,  CuL,  August  14,  1877. 
To  the  Chief  of  Ordnance, 

Washingtori,  I).  C: 

SiE :  I  have  the  honor  to  sabmit  for  yonr  cousideration  the  fifth 
annual  report  of  the  work  performe<l  iu  boring  an  artesian  well  at  this 
arsenal ;  it  eiubraces  all  the  operations  which  have  transpireil  between 
July  1,  1876,  and  June  30,  1S77,  inclusively.  The  progress  made  in 
boring  the  well  has  been  good,  the  only  drawback  eucountered  being 
the  insnfticieuey  of  the  appropriation.  "Money  is  the  sinew  of  war," 
and  it  is  certainly  the  muscle  of  work ;  the  want  of  it  can  i)Ut  a  straight- 
jacket  on  the  best  efl'orts  and  this  deficiency  which  has  been  experi- 
enced more  especially  toward  the  end  of  our  work,  will  certainly  cost 
the  Government  something  in  the  future. 

If  the  7inch  pipe  could  have  been  used  until  it  became  a  fixture,  a 
flowing  well  might  have  resulted  with  but  a  small  expenditure.  Unfor- 
tunately the  use  of  this  pipe  had  to  be  resigned  before  there  was  any 
necessity  for  relinquishing  it,  owing  to  the  waut  of  money  to  pro.secnte 
the  undertaking. 

As  I  have  already  stated,  it  is  very  hazardous  to  venture  on  any  cou- 
Jectures  in  reference  to  the  success  or  di.sap|)ointmeut  to  be  encountered 
in  such  work.  Our  progress  is  through  a  "  terra  incoynita,'''  in  entering 
on  which  we  cannot  avail  ourselves  of  the  knowledge  of  others,  as  none 
have  penetrated  to  the  same  extent  as  ourselves  into  the  virgin  bosom 
of  the  Pacific  soil.  We  must  therefore  earn  our  own  experience  and  be 
content  to  serve  as  a  guide  to  our  imitators.  Our  experience,  as  far  as 
we  are  concerned,  is  like  the  stern  light  of  a  ship,  which  illuminates  the 
past  track,  but  does  not  shed  any  particular  radiance  on  the  path  iu 
advance.  Our  work  was  pursued  at  first  with  the  confidence  of  new 
miners,  and  with  glowing  anticipations  of  success,  but  the  reverses  and 
accidents  encountered  daily  iu  the  years  '75  and  '70,  have  toned  down 
the  concert  x^itch  of  enthusiasm  to  a  systematic  persevering  and  uphill 
pull. 

This  report  can  boast  of  one  advantage  over  that  of  last  year.  It 
contains  an  account  of  decided  progress  toward  the  center  of  tbe  earth, 
and  that  a  third  stream  of  water  has  been  reached.  This  last  is  one  of 
the  few  anticipations  expressed  in  former  reports  that  have  proved  cor- 
rect. I  submit  below,  iu  detail,  the  work  accomplished  each  mouth,  but 
cannot  enumerate  the  accidents  which  have  retarded  it  from  time  to 
time. 

Last  year's  report  left  the  well  in  the  following  condition :  It  was  piped 
with  an  11-inch  pipe  200  feet,  then  with  a  Oinch  pipe  557  feet,  and  then 
an  8inch  pipe  reacbed  from  surface  of  ground  to  a  <lepth  of  959  feet ; 
below  this  last  i>ii)e  tbe  well  being  bored  out  to  a  diameter  of  7a  inches, 
for  a  depth  of  134  feet  8  inches,  making  a  total  depth  of  l.oti.}  feet  8 
44  OBD 
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inches.  This  lower  nortion  of  the  well  was  not  pipetl,  but  the  T-incu 
pipe  was  already  mailo  and  prepareil  for  lowering  into  the  well,  and  we 
were  only  waiting  to  iiear  that  an  appropriation  for  this  work  liad  becu 
made  by  Congress  to  continne  it. 

The  Tiiich  pipe  had  been  placed  in  the  well  last  year,  but  waa  with- 
drawn on  acconnt  of  breakage,  and  it  was  known  that  many  pieces  of 
iron  were  at  the  bottom  of  the  well,  which  were  the  results  of  accidents 
already  enumerated  in  my  last  report. 

Tiie  work  was  resumed  tin's  year,  as  soon  as  it  was  ascertained  that 
funds  were  available  for  this  purpose,  on  the  25th  day  of  July.  The 
well  was  gauged  to  a  distance  of  1,030  feet  with  a  cylinder  gauge  7^ 
inches  in  diameter.  This  gauge  p;vs8ed  freely  down  to  this  distance, 
•which  was  71  feet  below  the  bottom  of  the  Sinch  pipe.  On  lowering 
the  pump,  it  was  found  that  tlio  \vell  was  tilled  by  the  debris  from 
caviugs  to  a  depth  of  (33  feet  8  inches.  It  was  attempted  to  clear  this 
space  out,  but  it  lilled  in  as  soon  as  any  of  the  loose  sand  was  removed, 
and  DO  progress  could  be  mado  unless  the  pipe  followed  the  drill  and 
pump  closely.  The  pipe  was  then  lowered,  and  in  the  few  remaining 
days  of  the  month  133  feet  were  inserted  in  the  well. 

The  first  ten  days  of  August  were  occupied  in  attaching  new  sections 
of  pipe  and  lowering  it,  until  the  pipe  rested  on  tbo  debris  at  the  bot- 
tom of  well.  The  pump  was  then  used,  but  could  not  remove  any  por- 
tion of  this  tilling,  which  had  become  hard,  and  it  was  found  necessary 
to  nse  the  drill,  without  the  side  cutter,  however,  to  loosen  it,  so  that  it 
might  enter  the  pump.  All  through  this  mass  of  sand  and  broken 
pieces  of  shale  were  found  pieces  of  the  old  7inch  pipe,  and  these,  as 
they  would  not  enter  the  valve  of  the  pump,  had  to  be  removed  by  the 
kit  extractor,  as  tliey  were  successively  uncovered  by  the  gradual  re- 
moval of  the  conglomerate  which  covered  them.  One  of  the  pieces  con- 
sisted of  a  mass  of  sheet-iron  hammered  together  by  the  former  nse  of 
the  drill,  and  weighing  15  pounds  in  the  air.  Six  days  were  employed 
in  this  month  in  mending  machinery,  and  only  sixteen  days  in  boring. 
On  the  25th,  on  lowering  the  scraper,  it  was  stopped  by  pieces  of  iron. 
A  bag  of  sand  was  then  dropped  down  the  well  to  mix  with  these,  and 
after  t«enty-four  attempts,  using  scraper,  pump,  and  kit  extractor, 
alternately,  we  succeeded  in  treeing  the  well  from  all  the  iron  exposed 
to  the  action  of  the  tools.  When  it  is  considered  that  it  occupieil  one 
hour  and  flCtcen  minutes  to  lower  scraper  and  kit  extractor,  each  time, 
the  time  lost  when  the  men  were  working  only  eight  honrs  per  day  can 
be  readily  estimated.  The  result  of  this  month's  progress  through  this 
mass  was  only  32  feet,  which  must  not  bo  regarded  in  the  principal 
result  of  boring  the  well.  From  the  weight  of  the  iron  extracted  and 
the  depth  bored  through,  il;  was  calculated  that  if  the  remaining  31  feet 
of  debris  were  as  rich  in  sheet-iron  as  this  had  been,  then  there  were  still 
some  50  pounds  of  metal  yet  to  bo  extracted.  This  iron  working  down 
and  sinking  as  the  well  is  bored  out,  and  the  tools  continually  striking 
against  it  dulls  them  very  rapidly. 

The  first  portion  of  Se])tember  was  entirely  occupied  in  trying  to  re- 
move this  metal  from  the  well  without  using  up  the  drills,  which  are  very 
expensive.  Various  expedients  were  tried,  and  inexpensive  tools  used, 
such  as  drills  with  sharp  points,  scrai)ers,  hooks,  augers  of  different 
shapes,  and  pumps  without  valves ;  but  after  attempting  to  save  money 
by  employing  these  tools  without  accomplishing  the  ilcsired  end,  the 
work  was  resumed  and  the  regular  drills,  pumps,  &c.,  linally  effected 
our  iiurpose.  On  the  9th  iust^int  the  drill  unscrewed  from  the  rods  and 
was  left  in  the  well.    On  Monday,  the  11th,  it  was  raised  by  using  a 


KEPORT  OP  THE  CHIEF  OK  ORDNANCE. 


C91 


pump  made  expressly  so  that  the  shank  of  the  drill  could  pass  through 
the  lower  valve,  which  had  a  very  stilf  spriug.  This  purap  was  fastened 
to  tlio  end  of  the  rods  and  not  to  the  wire  rope,  which  sTas  generally 
used  with  it,  and  the  drill  was  raised  on  the  first  trial.  On  the  2i)th  of 
Sei)teinber  the  old  bottom  of  well  was  reached  by  the  tools,  and  we 
were  now  exactly  where  we  wouUl  have  been  had  we  not  experienced 
the  accidents  which  occurred  to  the  7-iuch  pipe  last  year.  These  niisfor- 
tuues  of  last  year  cost  this  year  forty-four  days  of  work  and  an  expendi- 
ture of  $770.  Ou  this  day,  when  we  had  left  the  efl'ects  of  the  accidents 
of  last  year  behind  us,  ami  the  drill  was  sinkinj;  deeper  than  ever,  an- 
other misadventure  befell  the  well.  In  lowering  the  pipe  the  chaio 
which  held  it  had  to  be  slackened  to  allow  it  to  start  ou  its  downward 
course,  with  the  lever.  Suddenly  the  pipe  rushed  down,  and  being 
jerked  back  by  the  chain  wheu  the  latter  had  taken  uj)  the  slack,  sev- 
eral rivets  which  held  tlie  pi[)e  tofjethor  broke,  17  feet  from  the  surface 
of  the  jtrouud,  and  the  lower  porliou  of  the  pipe  sunk  to  the  bottom  of 
the  well,  but  it  was  ascertained,  by  using  the  gauge,  that  the  pipe  was 
uninjui-ed  below  the  rupture.  The  experience  of  last  year,  which  we 
fully  remembered,  of  the  difllculty  which  attended  the  raising  of  this 
very  pipe,  warned  us  to  resort  to  any  other  expedient  that  could  be 
adopted  before  we  attempted  this  again.  It  was  therefore  determined, 
.ns  the  break  had  happened  so  near  the  top  and  the  greater  portion  of 
the  pipe  was  uninjured,  to  sink  a  shaft  to  tlie  top  of  the  jtipe  iu  the  well, 
and  to  connect  the  lower  portion  of  it  with  a  now  section  of  pipe.  This 
accident  was  entirely  unexpected,  as,  iu  testing  the  strength  of  the 
rivets  before  use,  we  had  proved  that  five  of  them  could  sustain  10,000 
pounds.  The  i)ipe  weighed  11,500  pounds  iu  air,  and  only  'J,.SOO  iu 
water,  and  each  joint  was  fastened  with  eight  of  these  rivets,  whiih,  if 
perfect,  should  have  been  equal  to  a  strain  of  10,000  jwunds,  or  nearly 
twice  as  much  as  the  weight  of  the  pipe.  Some  of  them,  however,  were 
imperfect,  which  could  not  be. ascertained  on  inspection. 

By  the  8tb  of  October  the  shaft  was  sunk  and  curbed  with  plank,  the 
11,  9,  and  8  inch  pipes  were  cut  through  "0  feet  from  the  surface  of  the 
ground,  and  the  new  sections  of  7-inch  pipe  were  riveted  on ;  the  8  inch 
j)il)e,  which  contained  the  water  which  was  struck  at  9(50  feet  level,  was 
replaccil  ami  fastened  to  the  portion  in  ground.  The  annular  space  be- 
tween the  11  and  9  inch  pipes  was  tilled  with  cement  and  iron  filings,  to 
keep  the  water  of  the  well  in  the  interior  pipes,  the  mixture  used  being 
three  parts  of  sand,  two  of  cement,  and  one  of  iron  tilings.  This  pre- 
serves the  water  already  obtained  from  escaping  into  the  bay  through 
the  leaking  of  pipes  and  the  soil.  The  boring  was  not  resumed  until  the 
lOtli,  the  time  being  occupied  iu  securing  the  fouudation  of  well-tower, 
wedging  the  sills,  refitting  the  fioor,  and  making  a  new  tool  to  cut  up 
and  under  the  pipe.  This  last  was  necessary,  as  the  lower  part  of  pipe 
had  sunk  to  the  bottom,  and  we  could  not  use  under  it  the  regular  side 
cutters  with  which  we  worked  down,  as,  to  employ  these  side  cutters, 
room  had  to  be  made  for  them  under  the  pii)e.  We  attempted  to  bore 
first  without  using  this  tool,  but  our  attempts  were  not  successful.  The 
old  side  cutters  would  not  work  or  cut  away  on  any  side ;  they  could  not  be 
turned,  and  it  v,  as  only  by  using  great  power  that  we  coulil  draw  them  up 
into  the  7inch  pipe  and  get  them  out  of  the  well.  The  causeof  this  dilliculfy 
cau  be  readily  perceived:  the  side-cutter  frame  filled  the  pipe  to  within 
one-sixteenth  of  an  inch,  and  the  bore  below  the  pipe  was  of  the  same 
diameter,  but  it  being  eccentric  with  the  pipe  caused  an  amount  of  fric- 
tion which  the  weight  of  the  rods  and  tool,  with  side  cutters  closed  ia 
the  dcscoJit  of  the  latter,  overcame.    Ou  raising,  however,  the  power  re- 
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quired  to  close  the  aide  cutters,  raise  the  weights  alxjve  mentioned,  and 
to  overcome  the  ftictiou,  has  to  be  iucreased  to  such  adegree  as  to  threaten 
the  safety  of  the  pipe  and  tool.  It  was,  therefore,  considered  expe- 
dient to  make  and  use  this  new  tool  for  cutting  up  and  under  the  pipe 
before  using  this  drill  and  these  side  cutters.  To  do  this  required  the 
work  of  four  days  under  pipe;  the  bore  was  drilled  down  and  the  tool 
cnt  a  space  below  the  pipe  large  euongb  to  allow  the  regular  side  critters 
to  be  worked.  The  bore  was  eidarged  up  to  within  less  than  an  inch  of 
the  bottom  of  the  pii>e,  and  the  tool  Ijeiug  then  remov'ed  and  presaore 
applied  to  the  pipe,  the  steel  riug,  with  which  the  boltom  of  the  pipe 
was  re-enforced,  cut  through  this  inch  easily,  and  the  pipe  was  ready  to 
descend  freely.  This  tool  for  cutting  under  and  up  is  also  called  an 
pandiog-tool,"  and  will  be  referred  to  below  by  this  latter  name,  as  it  was 
employed  frequently  to  effect  another  purpose,    It  consists  of  two  tnaio 
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vertical  straps  to  siii)port  cutters ;  two  guide-plates,  assembled  and  fast- 
ened to  wedge  by  four  rivets,  their  edges  projecting  on  both  sides  half 
way  over  straps  to  form  grooves  for  the  latter ;  one  inverted  wedge,  with 
two  stay-pins  at  bottom,  fastened  to  a  slide-box  at  top ;  two  steel  cutters, 
with  serrated  teeth,  fastened  to  main  vertical  slides  by  seven-eighth  iuch 
screws ;  two  re-enforcing  straps  above  cutters,  one  on  each  side,  to*  as- 
sist in  keeping  cutters  in  place ;  one  vertical  fork,  fastened  by  bolt  and 
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nut,  to  move  box  and  wedge,  to  whieli  a  wire  rope  from  tlie  surface  is 
attached.  This  rope  enables  the  workman  to  piiil  box  and  inverted 
•  wedge  up.  The  hitter  lies  between  the  main  vertical  straps,  and  wheu 
raised  expands  theiu  and  the  cutters  under  the  pipe. 

On  reaching  a  distance  of  1,099  feet  from  the  surface,  the  stratum 
changed  to  that  of  hard  sand-rocit,  and  the  tools  immediately  gave  evi- 
dence of  this  change.  The  progress  made  this  month,  on  acuount  of 
the  extra  work  i>erfornied,  was  only  lOJ  feet. 

In  November,  as  the  pipe  continued  to  move  iVeely,  the  number  of 
hours  worked  out  of  the  twenty  four  was  eight,  as  there  was  no  reason 
for  increasing  them  beyond  the  number  pre8cril)ed  by  the  Government 
for  a  day's  work.  The  bore  was  deepened  on  the  lat  instant  1  foot  5 
inches;  on  the  15th  instant,  2  feet;  on  27th  instant,  3  feet  3  inches, 
and  on  the  2!)th  of  the  niontii,  3  feet  5  iiK^hes.  This  increasing  progress 
was  owing  to  the  tools  working  better  and  the  nature  of  the  soil,  the  lat- 
ter changing  from  hard  sand-rock  to  sand  and  shale,  and  finally  to  shale. 
This  stratum  of  shale  seems  without  limit  in  extent. 

We  bored  twenty  ibur  days  this  month,  only  leaving  one  day  for  re- 
paics,  and  made  excellent  progress.  The  bore  was  iloepened  28  feet  S 
inches,  and  the  daily  average  for  eight  hours'  work  was  1  foot  8  inches.  On 
the  4tii  of  this  month  a  new  diiliculty  presented  itself,  which  might  have 
caused  a  serious  accident  if  certain  precautions  had  not  been  immedi- 
ately adopted.  The  7-inch  pipe  is  now  1,100  feet  long,  and  hanging  to  a 
depth  of  OfiO  feet,  fi-ee,  within  the  S-inch  pipe.  This  was  a  dead  weight, 
nearly  all  of  which  had  to  be  supported  from  above  ;  the  friction  between 
the  walls  of  the  well  and  the  149  feet  of  7-inch  pipe  extending  below  the 
8-inch  was  not  sufficient  to  support  the  weight  of  the  pipe;  the  spring 
of  the  pipe  in  this  length  as  it  hung  in  the  well  was  S  inches.  When, 
therefore,  the  pipe  was  loosened  from  its  supports  above, it  appeared  to  de- 
scend, although  the  bottom  of  the  pipe  did  not  move  until  the  pipe  was 
sprung  to  the  above  extent,  and  then  the  weight  of  the  pi|>e  overcame  the 
friction  below  and  it  suddenly  fell  to  the  extent  of  its  spring.  This  drop- 
ping ofthe  pipe  for  a  distance  ofH  inches,  weighing  as  it  did  11,(H)0  pounds, 
evolved  a  living  force  which  might  be  sufficient  to  rupture  the  pipe.  To 
guard  against  this  occurrence,  every  time  the  pipe  was  to  be  lowered 
the  expanding-tool,  described  above,  was  let  down  into  the  well  below 
the  bottom  of  the  pipe,  the  wedge  was  hauled  up  by  the  wire  rope,  and 
the  side  cutters  thus  prejssed  out  and  under  the  pipe.  Then  by  lowering 
the  system  of  rods  gently  the  pijie  sunk  into  the  well,  and  the  sudden 
jerk  which  was  due  to  the  spring  of  the  pipe  was  prevented,  and  the 
injurious  results  which  it  might  have  cau.sed,  avouled. 

This  method  of  pi|iing,  although  occupying  much  time,  bad  to  be 
nsed,  at  least  until  the  friction  between  the  wall  of  the  well  and  the 
pipe  below  the  8-inch  pipe  had  increased  sntliciently  to  bear  the  whole 
weight  of  the  pipe,  so  that  it  could  not  descend  suddenly  any  distance 
aft«r  it  was  starteil  by  pressure  from  above.  It  takes  one  hour  and  a 
qnarter  to  lower  this  tool  into  its  jmsition. 

On  the  11th  the  side  cutters  struck  against  a  bowlder  in  the  side  of 
the  well,  which  broke  them,  and  caused  some  detention  ;  only  7  inches  of 
boring  was  made,  which  was  but  half  the  distance  accomplished  on  the 
previous  day.  Three  days'  work  carried  the  drill  and  cutters  below  the 
trouble,  and  the  usual  work  of  1  foot  o  inches  was  accomplished.  The 
pipe  gradually  required  more  and  more  pressure  to  start  it  in  its  descent, 
and  on  the  18th  instant  there  was  no  longer  a  necessity  of  using  the 
e.\pan<ling-tool  to  check  its  descent.  This  decrease  of  pressure  was  due 
to  the  increase  of  friction,  which  seemed  greater  than  that  which  was 
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the  uatural  cousoquence  of  the  increase  of  surface  of  pipe  ia  contact 
with  the  earth.  The  pipe  was  gauged  and  the  well-hole  below  it,  aud 
they  were  fouud  straight,  circular,  and  the  latter  necessarily  larije, 
to  avoid  this  frictiou  if  i)088ibl«i,  therefore  there  was  uo  f;tult  iu  the 
work.  This  undue  increase  of  friction  must  be  owing  to  caving  in  the 
well,  which  is  the  unseen  enemy  of  well-borers,  especially  when  the  axis 
of  the  well  makes  an  acute  angle  with  the  lines  of  strata  through  which 
it  passes.  In  horizontal  stratii  there  is  hardly  any  of  this  caving,  aud, 
when  it  does  oc^;ur,  it  is  confined  to  the  earth  forming  the  wall  of  the 
well  itself;  but  in  our  case,  when  the  layers  are  nearly  vertical,  the  shale 
and  rotten  rock  may  be  brought  by  the  force  of  gravity  for  some  little 
•distance  from  the  well  into  it.  This  increase  of  friction  aud  the  propor- 
tional increase  of  pressure  required  to  move  the  pipe  down  proved  that 
it  was  uo  longer  iu  sus[)eMsion,  aud  that  it  would  soon  be  necessary  to 
increase  the  hours  of  work,  so  that  the  pipe  might  not  become  tixed. 

The  week  ending  on  the  2uth  of  the  month  was  very  satisfactory  iu 
results.  The  drill  passed  through  alternate  layers  of  shale  aud  shale 
juixed  with  sand,  aud  no  accident  or  detentiou  was  experienced.  The 
men  were  boring  tweuty-oue  hours  aud  twenty  tuinutes,  aud  the  dis- 
tance bored  was  1)  leet  1  inch.  The  remainder  of  the  time,  i".  e.,  twenty- 
six  hours  and  forty  uiiuutcs,  was  occupied  in  cleaning  out  the  well  ami 
piping.  These  dgures  will  convey  an  idea  of  the  amount  of  time  ex- 
pended iu  the  ordinary  occupations  at  the  well,  and  one  will  see  at  a 
giauce  that  during  the  most  favorable  jirogress  of  the  work  the  time 
actuallj' occujiied  in  boring  is  less  than  that,  required  for  the  other  oper- 
atiims,  and  this  extra  time  will  increa.se  as  the  well  is  deepened. 

Atthe  end  of  this  month  the  engine  and  boiler  couhl  not  perform  the' 
required  work,  and  it  was  found  necessary  to  substitute  wooden  iioles 
for  some  of  the  irou  rods,  thus  decreasing  the  weights  to  be  raised. 
This  substitution  would  multiply  the  chances  of  breakage.  For  although 
the  wood  for  these  poles  had  been  carefully  selected,  yet  any  suddeu 
twist  or  unexpected  strain  caused  by  the  tools  catching  iu  the  pipe  or 
well  would  certainly  rupture  them ;  but  it  was  "  llobsou's  choice,"  for 
there  was  no  mouey  to  replace  engine  or  boiler.  Before  using  the  poles 
a  precaution  was  adopted,  of  making  a  tool  with  which  they  could  be 
raised  from  the  well  in  case  of  breakage  with  a  loss  of  only  two  or  three 
hours  of  working-time. 
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A  parachute  of  sole  leather,  nearly  filling 'up^the  pipe,  was  fastened 
to  (he  upper  end  of  the  iron  rods,  so  that  when  the  pules  broke  the 
resistance  of  water  against  it  as  the  tools  aud  rods  sank  would  buoy 
them   np  and   i)rcvent  the  rods  or  tools  from  acquiring  accelerated 
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motion,  thus  saviujr  botU  from  injury  in  falling  to  the  bottom  of  the 
well.  This  tool  consists  of  a  rod  to  t-onnect  it  with  borinjj-rods,  at 
the  bottom  of  which  is  screwt  d  an  iron  pipo  to  fit  over  tlie  top  of 
wooden  i)olea  that  may  be  broken  in  the  well ;  to  this  is  screwed  a 
hollow  iron  cylinder  of  an  equal  diameter  to  interior  of  pipe;  the  lower 
pait  of  it  is  turned  to  an  edge.  In  the  opposite  sides  of  this  cylinder 
are  two  slots  ;  in  these  two  pawls  are  fastened  with  iron  pins ;  the  holes 
for  these  pins  are  elliptical.  The  pawls  are  kept  closed  by  two  weak 
springs,  which  will  allow  poles  to  pass  up  into  cylinder  and  pipe,  but  as 
soon  as  the  tool  is  raised  the  pawls  catch  tlie  pole  between  them  and 
are  forced  down  so  as  to  rest  on  the  bottom  of  thii  slots,  which  are  solid. 
The  polo  then  has  to  break  oflf  or  is  raised  out  of  the  well. 

On  the  last  of  this  month  the  wall  of  the  well  commenced  to  cave, 
which  might  have  been  expected  from  the  soft  character  of  the  stratum 
through  which  the  drill  passed  during  the  latter  portion  of  it.  Tlie  daily 
reports  have  to  be  kept  very  carefully,  as  the  sui)eriutendent  each  morn- 
ing, before  commencing  work,  h.is  to  read  them  over  and  realize  fully 
and  in  every  i)articular  the  exact  condition  of  the  well  as  ho  left  it  the 
night  previous  before  he  undertakes  to  insert  a  tool.  For  instance,  the 
one  for  November  1  reads  as  follows:  "Pumped  four  times,  changed 
side  cutters,  lowered  tools,  and  bored  from  11  a.  m.  to  2.1.5  p.  m.,  ad- 
vancing 1  foot  5  inches.  Had  to  stop  suddenly,  and  raised  tools  in  pipe, 
because  check-valve  in  feed-pipe  of  boiler  had  broken  ofl"  at  the  collar. 
It  was  soldered  on  while  a  new  one  was  being  made.  While  this  was 
being  done,  made  new  piece  for  valve-gear,  which  had  broken  out.  Two 
drills  were  sharpened  at  the  shop.  Then  lowered  pipe  2  feet  6  inches. 
It  had  to  be  started,  but  then  went  down  bj*  jars.  Used  expanding  tool 
to  hold  pipe  and  prevent  it  from  being  jarred  too  much.  Bored  three 
hours  and  fifteen  minutes.  Strata,  sandy  shale;  depth  of  well,  1,105 
feet  7  inches;  depth  of  |iipe,  1,090;  de|iih  of  well  to  shoulder,  1,102 
feet  3  inches."  Thus  the  exact  condition  of  the  well  was  ascertained  each 
evening  before  quittiug  work,  so  tliat  any  accident  which  occurred  dur- 
ing the  night,  and  the  damage  eUfected  by  it,  could  bo  readily  estimated. 

During  the  last  portiou  of  this  mouth,  as  the  pipe  began  to  require 
more  pressure  to  lower  it  in  the  well,  and  as  the  walls  had  commenced 
caving,  it  was  resolved  that,  in  order  to  keep  the  pipe  in  motion  and  pre- 
vent it  from  becoming  fixed,  the  work  should  be  continued  for  sixteen 
hours  at  a  time,  by  two  gangs  of  operatives,  one  working  Irom  0  a.  m.  to 
2  p.  m.,  and  the  8econ<l  to  10  p.  m.,  changing  every  Sunday.  The 
adoption  of  this  system  kept  the  tools  in  the  well  two-thirds  of  tlie  time, 
and  the  pipe  only  remained  stationary  for  eight  hours,  and  did  not  be- 
come "set,"  as  it  is  styled.  The  advancement  of  the  work  was  propor- 
tional to  the  increase  in  the  number  of  working-hours,  as  will  be  readily 
seen  in  reading  the  report  of  work  performed  in  December.  In  case  of 
an  accident  the  most  experienced  of  men  of  both  gangs  worked  until  the 
results  of  it  were  rectified. 

I  would  here  state  the  result  of  onr  experience  in  one  respect,  and  that 
is,  that  the  men  who  make  or  repair  tools  should  be  distinct  from  the 
well- borer's  gang. 

We  have  htul  to  employ  the  superintendent  of  the  well,  llr.  E.  Ban- 
del,  to  make  and  rei)air  tools,  as  he  was  the  only  machinist  at  the  arse- 
nal cnjiable  of  performing  this  work  ;  and  while  he  was  thus  employed 
the  work  at  the  well  was  jeopardized. 

In  December  twelve  wooden  jjoles  were  substituted  for  a  correspond- 
ing length  of  iron  rods,  and  the  engine  immediately  proved  its  appre- 
Ci.itiou  of  our  cohsideratiou.    The  strata  euconutered  was  shale,  which 
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changed  on  the  seventh  to  yellow  sund  rock,  and  subsequently  to  blue' 
sandtitone,  which  is  of  prcnter  density  than  the  former. 

During  the  first  week  three  hours  were  lost  by  the  pump  escaping 
from  the  workmen  and  dropping  to  the  bottom  of  the  well.  The  best 
day's  work  in  tlie  first  half  of  the  moiitii  was  3  feet  8  inches.  The  12th 
aud  13tli  instant  were  occupied  in  repairing  the  free-falling  apparatus, 
of  which  we  had  but  one,  on  the  score  of  economy,  when  we  should 
have  had  two  of  them.  All  tools  should  be  duplicated  except  the  drills, 
of  which  there  should  be  four  or  even  more. 

On  the  15th  instant  the  well  was  deepened  4  feet  2  inches,  and  on  the 
ISth  1  feet  ;{  inches.  Both  are  excellent  results  when  the  depth  of 
well,  1,179  feet,  is  considered,  aud  the  density  of  the  blue  sautlstone. 
There  is  one  objection  to  employing  two  giings  of  men,  namely,  theird 
ambition  to  excel  each  other  in  the  actual  progress  made.  The  liaste' 
consequent  to  this  is  frequently  the  cause  of  a  crooked  bore,  aud  then 
the  work  has  to  be  done  over  again,  or  the  pipe,  not  being  conueutricj 
with  the  bore,  will  become  unavailable. 

On  the  ICth  we  commenced  measuring  the  force  necessary  to  push  the^ 
pipe  down,  by  observing  the  upward  spring  of  the  pipe  when  relieved 
from  this  pressure.  This  was  a  comparative  test  of  the  resistance  of 
the  pii)e  to  motion,  and  proved  how  it  increased  daily.  On  the  4th 
instant  three  boring-shifts  were  made,  from  G.05  to  9  a,  m.,  from  1.40  to 
to  4.40  p.  m.,  and  from  7.10  to  9.55  p.  m.,  amounting  to  eight  hours  and 
forty  minutes,  which  resulted  in  sinking  the  well  4  feet  4  inches. 

On  the  'iSth  the  drill  encountered  a  layer  of  very  hard  rock,  and  onlyl 
10  inches  were  made  by  both  gangs.    Afault  was  discovered  on  the  last] 
of  the  month;  the  side  cutters  would  not  pass  through  thepipe  without] 
more  pressure  from  above  than  was  deemed  necessary,  aud  the  difiicnlty 
occurred  especially  at  a  distance  of  1,150  feet  from  the  surface.  On  exam- 
ination the  pipe  was  found  perfect;  no  break  or  rag  of  metal  projecting! 
inwards  or  loo.se  rivet  could  be  discovered.    The  cylinder-gauge,  how- 
ever, showed  a  flattening  of  the  pipe  at  the  above-mentioned  spot  of 
about  one-sixteenth  of  an  inch.    A  shell  with  a  band  around  it  was 
screwed  to  the  end  of  the  rods  aud  was  forced  up  and  down  until  the 
pipe  was  ironed  out  to  its  full  dimensions. 

The  progress  made  this  month  was  09  feet  9  inches,  which  waa  twice^ 
as  great  as  that  made  during  the  previous  month,  and  proved  that  the 
gaugs  of  men  worked  at  night  as  faithfully  as  they  did  during  the  day. 
The  well  was  piped  1,212  feet  7  inches  from  the  surface  of  ground  ioi 
within  8  feet  7  inches  of  the  bottom  of  the  well. 

On  the  2d  day  of  January  the  drill  struck  a  bed  of  lime  rock  which 
proved  very  dense,  and  the  sharpening  of  the  drills  retarded  progress, 
as  they  had  to  be  withdrawn  frequently  to  have  others  substituted  for 
them.    On  the  5th  instant,  the  upward  spring  of  the  pipe,  after  the 
pressure  to  push  it  down  had  been  removed,  was  noticed  to  be  one  inch 
and  a  half,  which  was  considered  equivalent  to  not  less  than  12  tons,  i 
The  daily  ])rogress  was  fair  until  the  2l8t  instant,  varying  from  2  feet  2  j 
inches  to  3  feet  8  inches,  withont  an  occurrence  of  any  accideut  worthy  I 
of  special  mention,  and  the  difiicnlty  of  boring  did  not  increase  mate-] 
rially,  but  the  pipe  continued  to  require  an  increased  pressure  to  move  I 
it.    The  spring  of  pipe  when  relieved  was  one  and  sixty-two  huudrodtbsl 
of  an  inch  and  there  was  danger  of  telescoping  the  i»ipc.     In  order  tol 
prevent  this  difficulty  from  increasing,  which  it  always  did  during  IhoJ 
suspension  of  work,  the  state  of  rest  allowing  time  for  the  soil  from  thel 
cavings  to  settle  around  the  exterior  of  the  pipe  and  to  harden,  it  wsisl 
resolved  to  work  continually  night  and  day.    This  time-table  was  to  hd 


REPORT  OP  THE  CHIEF  OF  OKDNANCE. 


697 


» 


continued  uutil  the  pipe  became  fixed,  or  until  tbe  njonoy  for  tlii.s  work 
was  expended.  After  tlie  above  date  each  gang  of  men  worked  twelve 
hours  at  a  time  and  changed  on  Sunday.  On  January  22  the  pnnip 
stuck  fast  in  the  bottom  of  the  well,  and  ten  hours  were  lost  iu  extract- 
ing it,  which  was  only  effected  by  main  force,  using  the  heaviest  iron 
rods  and  two  hydraulic  pumps,  each  of  15  tons  capacity.  The  cylinder- 
gauge  was  then  used,  and  after  ascertaining  that  the  pipe  was  Hattened 
in  certain  places,  the  shell  was  forced  down  to  round  the  i»ii>o  out  to  its 
original  shape.  The  tool  for  cutting  under  the  pipe  was  employed  to 
enlarge  bore  beneath  it,  and  the  steel  ring  at  bottom  of  pipe  was  felt  all 
round  with  the  cutters  to  ascertain  that  all  was  free  below  it.  The 
cylinder  gauge  then  reached  the  bottom  of  bore  and  found  everything 
clear  and  the  work  was  resumed. 

On  the  27th  of  this  month,  although  every  precaution  which  could  be 
suggested  was  adopted,  the  spring  of  the  pipe  increased  to  2^  inches, 
and  on  the  29th  it  reached  t  inches.  There  was  no  reason  for  this, 
unless  the  wall  was  caving  more  than  we  had  supposed,  allowing  a 
spall  of  rock  to  fall  under  the  steel  ring.  The  pressure  to  push  the  pii)e 
was  used  very  gradually,  and  it  was  expected  every  instant  that  the 
pipe  would  be  broken ;  but  finally  it  started  downward,  and  the  spring  of 
pipe  decreasing  the  next  day  proved  that  our  surmises  had  been  probably 
correct.  The  progress  on  the  last  day  of  this  month  was  4  feet  3  inches 
through  shale,  and  the  whole  effect  of  the  month's  work  was  to  deepen 
the  well  71  feet  4  inches.  The  tools  were  working  well,  but  the  pipe  was 
now  in  contact  with  the  earth  for  310  feet  of  its  length,  or  G3.S  square 
feet  of  its  surface,  and  it  was  a  grave  question,  considering  that  the  pipe 
was  made  of  sheet-iron,  how  long  this  power  of  adhesion  to  the  side  of 
the  well  would  be  under  control. 

Five  and  a  lialf  hours  were  consumed  on  February  1  in  lowering  pipe 
a  distance  of  5  feet,  the  chain  which  was  used  being  broken  and  the 
hook  bent  straight.  After  the  pipe  was  started  it  went  down  with  the 
use  of  only  one  hydraulic  pninp.  Orders  were  given  after  this  for  every 
shift  of  workmen  to  jjrtck  the  pipe  to  insure  its  being  moved  at  least 
once  every  twelve  hours,  and  with  the  view  to  render  the  inertia  ex- 
perienced in  starting  it  less.  On  the  2d  the  drill  struck  a  bowlder  and 
was  broken,  tiie  gas  which  had  l)cen  coming  up  the  pipe  disappeared, 
and  the  spring  of  the  Jiipe,  when  relieved  from  pressure,  was  only  3 
inches.  Tbe  strata  became  more  yielding  on  the  next  day,  and  the  pipe 
was  lowered  5  feet  i!)  three  hours.  Another  bowlder  was  encountered  by 
the  drill  on  the  10th,  and  broke  its  edges  oft':  this  was  done  before  the 
workman  at  the  top  of  the  well  was  aware  of  any  difliculty  below.  Al- 
ways as  soon  as  the  presence  of  one  of  these  obstacles  is  ascertained 
the  stroke  is  immediately  reduced,  and,  sometimes,  the  side  cutters  are 
removed  and  the  drill  used  alone  until  the  bowlder  is  perforated,  then 
the  side  cutters  are  again  used  with  a  reduced  stroke  to  enlarge  the  hole. 
The  danger  to  be  guarded  against  in  encountering  a  bowlder  results  from 
its  i)Osition  in  the  well-hole,  if  on  one  side  of  the  axis  of  the  bore,  or  its 
being  of  unequal  thickness.  In  either  of  the  above  cases  the  drill  is 
forced  from  its  vertical  position,  and  the  bore  becomes  eccentric  to  the 
portion  above,  and  the  pipe  will  be  bent  in  its  descent.  Therefore,  after 
piercing  one  of  these  stones,  the  bore  has  to  be  gauged  carefully,  and 
often  the  well-hole  has  to  be  straightened  before  the  pipe  can  descend. 
The  bowlder,  in  this  instance,  was  2  feet  thick,  and  impeded  our  progress 
for  several  days;  below  it  shale  was  found. 

On  the  12th,  when  the  drill  was  being  raised,  the  side  cutters  c.inght 
underneath  the  jiipe  and  the  wooden  poles  broke,  the  iron  rods  and 
tools  falling  to  the  bottom  of  the  well,  but  without  injury  to  them  oo. 
45  OED 
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accouut  of  the  sole-leather  paracbate.  Four  Lours  wore  lost  in  raisiug 
tools  aud  rods  out  of  the  well.  The  rook  bored  through  the  next  day 
was  very  hard,  and  the  progress  made  by  each  gang  was  small.  On 
the  15th  the  screw  of  boriug-bar  broke  off,  leaving  the  free-falling 
apparatus  and  tools  in  the  well.  A  hold  on  it  was  easily  obtained,  aud 
it  was  raised  120  feet,  when  it  slipped.  Its  position  was  ascertained, 
aud  it  was  seized  and  raised  again  several  times  to  different  heights,  es- 
caping each  time.  Finally,  after  six  hours'  work,  it  was  extricated  from 
the  well.  The  rock  pjissed  through  for  several  days  was  hard  siliceous 
shale,  and  changed  on  the  20th  to  slate,  the  pump  bringing  up 
spalls  of  this  rock  which  had  been  chipped  off  by  the  drill.  The 
drill  worked  to  one  side  through  the  siliceous  shale,  and  the  axis  of 
the  bore  was  not  an  extension  of  the  axis  of  the  pi[)e.  The  bore  had 
to  be  enlarged,  straightened,  and  gauged  before  the  work  could  be  con- 
tinued. When  the  power  is  employed  at  such  a  distance  from  the  sur- 
face, i.  e.,  1,350  feet,  it  is  very  difficult  to  ascertain  when  the  bore 
commences  to  deviate  from  a  vertical  line,  especially  when  we  consider 
the  elasticity  possessed  by  the  iron  poles.  The  fact  is  demonstrated, 
however,  by  the  result,  aud  this  is  the  first  information  we  possess  that 
the  work  is  not  proceeding  properly.  The  progress  made  this  month 
was  79  feet  5  inches.  At  the  beginning  of  this  month,  t'.  e.,  on  the  5th 
instant,  knowing  that  the  appropriation  for  this  work  was  nearly  ex- 
pended, I  reported  this  fact  to  the  Ordnance  Office,  and  also  that  when 
the  work  stopped  the  7inch  pipe  would  become  immovable,  and  could 
not  be  used  unless  we  first  raised  it  from  the  well.  "We 
had  expected  to  reach  a  depth  of  1,500  feet  with  pipe  of 
this  caliber,  but  this  anticipation  could  not  be  realized 
Vithout  an  increased  expenditure  of  money.  Having 
heard  from  Washington  that  no  funds  could  be  appro- 
priated for  prosecuting  this  undertaking,  it  was  necessary 
to  determine  how  the  small  balance  on  hand  could  be 
spent  to  the  best  advantage,  and  the  work  was  coutinaed 
,  for  a  few  days  in  March  while  I  conld  decide  this  matter. 
On  the  2d  instant  the  screw  of  boring  bar  was  broken 
in  the  well  as  on  a  former  occasion,  and  this  was  due  to 
the  fact  that  no  space  was  left  between  the  top  of  male 
screw  on  the  bar  and  the  bottom  of  female  screw  on  the 
coupling  of  rod  above,  so  that  when  the  bar  was  screwed 
up  the  surfaces  were  in  contact  and  a  jerk  broke  the 
screw  oft'  even  with  shoulder  on  bar.  This  was  raised 
successfully  after  repeated  trials,  aud  the  work  continued 
night  and  day  until  the  0th  of  the  month.  The  pii)e  was 
then  ])ushed  down  until  it  rested  on  the  shoulder  made 
by  side  cutters ;  this  distance  was  1,372  feet  9  inches  from 
surface  of  ground,  aud  moi-e  than  a  quarter  of  a  mile  of 
pipe  was  now  in  the  well,  the  bore  being  5  inches  longer  than  the  pipe. 
I  DOW  determined  to  stop  piping,  the  men  were  dismissed,  and  the  work 
as  heretofore  sy.stematically  performed  was  discontinued.  I  loft  the  pipe 
at  this  point  aud  concluded  to  use  the  remainder  of  the  money  on  hand 
to  bore  without  side  cutters  in  hopes  of  obtaining  a  third  stream  of  water. 
The  work  was  resumed  on  the  13th  by  the  superintendent,  E.  Bandel, 
and  the  enlisted  men,  working  eight  hours  a  day.  The  time  was  reduced 
but  the  progress  made  continued  good,  for  the  side  cutters  had  beeu 
abandoned.  The  boring  was  through  strata  of  sandstone  and  shale  until 
the  21st,  when  the  screw  on  the  drill  itself,  below  the  boring-bar,  broke 
off',  leaving  the  drill  in  the  well.  The  cause  of  this  fracture  was  uoi 
owing  to  any  imiierfectiou  in  the  tool,  but  to  the  want  of  homogeneitj 
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n  tbe  stratum  and  the  manner  in  which  the  drill  was  worked.  The  drill 
struck  ou  a  shelving  stratum  of  hard  rock,  which  made  it  fly  off  to  one 
■aide,  .^nd  if  it  could  have  swerved  a  little  from  the  axi.s  of  the  boring-bar 
and  well  it  would  not  have  broken,  but,  in  order  to  maintain  the  drill 
in  the  center  of  the  bore,  the  boring-bar  was  held  tight  in  the  axis  of  the 
well  by  a  stiff  guide  just  above  drill,  so  that  the  latter  had  no  play ;  this 
rigidity  caused  its  fracture,  as  the  drill  had  to  keep  straight  or  break. 
The  reduction  of  weight  of  the  rods  and  tools  by  the  breaking  of  the 
drill  was  only  CO  pounds  and  of  too  trifling  a  character  to  be  perceived 
at  the  t^p  of  the  well.  Tlie  boring-bar  gradually  worked  its  way  down 
alongside  of  the  drill,  crowding  the  latter  into  the  wall.  The  hardness 
of  the  rock  prevented  it  from  imbedding  itself  entirely,  aud  it  lay  in  an 
inclined  position. 

The  work  continued,  and  the  end  of  the  boring-bar  striking  the  aide 
of  drill  constantly  with  a  weight  of  51)0  pounds,  falling  a  <listance  of  20 
inches,  ground  a  bole  into  the  iron  of  which 
the  drill  was  made.  No  progress  being  made, 
the  rods  were  drawn  up,  aud  the  accident  which 
bad  occurred  was  discovered.  Its  inclined 
position  prevented  its  being  extricated  until  it 
was  changed.  A  hook,  beut  to  the  curvature 
of  the  well,  was  made,  lowered  on  the  rods,  and 
turned  until  its  poiut  was  between  the  drill  and 
wall  of  well.  By  a  further  turn,  it  brought 
the  shank  of  drill  from  side  of  well  toward  its 
center. 

A  largo  pump,  the  valve  being  removed,  was 
lowered  over  drill,  and  the  mud  around  the  bot- 
tom of  the  latter  was  rammed  and  packed,  so 
as  to  keep  the  drill  from  again  falling  against 
side  of  well.  This  was  a  necessary  precaution, 
or  the  drill,  when  the  new  tool,  which  can  bo 
called  an  "alligator  tool,"  was  feeling  for  tbe 
top  of  it,  would  have  fallen  again  to  the  wall  of 
the  well. 

The  pump  was  then  withdrawn,  and  the  kit- 
extractor,  by  the  imj)ression  made  on  it  by  top 
of  drill,  showed  that  there  was  a  suflicient  space 
ou  the  sidesof  the  shank  for  the  jaws  of  the  new 
tool  to  get  a  hold.  This  tool,  on  the  second 
trial,  brought  the  drill  out  of  well.  It  consists 
of  an  iron  frame,  made  in  the  shape  of  a  large 
tuning-fork,  the  shank  of  the  fork  having  a 
shoulder  and  screw,  by  which  it  is  fastened  to 
the  system  of  boring-rods.  At  the  extremity 
of  the  prongs,  aud  riveted  to  them,  is  an  iron 
cylinder,  with  a  flaring  bottom  edge  of  the 
same  diameter  as  the  pipe,  which  guides  the  top  of  any  broken  rod  iu 
well  up  between  the  prongs  of  the  fork  as  the  tool  is  lowere<l  over  it.  Ad 
iron  collar  works  on  the  shank  of  the  fork,  aud  holds  vertically  two 
long  steel  springe,  which  pass  up  the  cylinder,  the  plane  of  these 
springs  being  perpendicular  to  the  plane  of  the  prongs  of  the  fork.  The 
lower  inside  edges  of  these  springs  are  cut  into  serrated  surfaces. 

To  use  this  tool,  force  the  serrated  faces  of  springs  apart  aud  place  a 
block  of  wood  between  them ;  screw  the  tool  to  the  rods,  and  lower  it 
into  the  well.  When  the  tool  is  let  down,  the  head  of  the  broken  pole 
in  well  is  guided  by  the  cylinder  between  the  8i>riugs.   Press  down  (v.wit'i.- 
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ly,  and  the  block  will  be  forced  out  by  the  head  of  the  pole,  and 
springs  will  slide  down  as  far  as  the  collar  on  the  shank  will  allow.  In 
palling  np,  the  teeth  of  the  springs  will  seize  the  sides  of  the  rod,  and 
it  can  be  raised  from  well. 

The  strata  passed  through  this  month  contained  shale  and  sand,  mixed 
The  average  daily  progress  during  the  first  six  days,  when  the  men  were 
piping  and  working  twenty-four  hours,  was  2  feet  5  inches,  and  during 
the  remainder  of  the  mouth  it  was  1  foot  7  inches.    The  total  progress 
made  in  boring  the  well  in  this  month  was  31  feet  10  inches. 

In  April  the  work  was  continued  with  the 
enlisted  men,  and  the  strata  bored  through  was 
shale  until  the  9th,  when  hard  sand-rock  was 
struck.  On  the  11th  signs  of  coal  appeared  in  the 
pnmp. 

The  next  day,  on  reaching  a  depth  of  1,407  feet 
10  inches,  the  well  was  filled  with  inflamm-.ible  gas. 
»^  which  burned  with  a  yellow  flame  at  the  mouth  oi 
the  well,  and  a  new  stream  of  water  was  met 
which  was  filled  with  this  gas.     Specimens  of  this 
water  and  gas  are  now  in  the  hands  of  the  chemist, 
and  his  analysis  of  both  should  form  a  part  of  this 
N    report,  but  I  have  just  received  a  telegram  from 
^the  Chief  of  Ordnance  directing  me  to  forward  my 
report  immediately,  and  the  results  of  his  labors 
N      will  be  submitted  in  a  special  report.    The  drill 
"^  ^^broko  ofl"  again  in  the  w  ell  on  this  day,  and  many 
ineffectual   efforts  were  made  to  recover  it,  until 
the  appropriation  failed.    In  order  to  use   the 
water  in  this  well  this  summer,  which  is   much 
needed  on  account  of  the  small  amount  of  raiu 
which  has  fallen  this  year,  the  deep-well  pnmp 
was  put  down   200  feet,  and  the  lever  wjis  at- 
tached to  the  i)iston-rods.    Whenever  the  water 
is  i)unjped  a  largo  amount  of  gas  comes  up  with 
it,  and  can  be  lighted  at  the  reservoir  nearly  200 
feet  above  the  well,  as  it  issues  with  the  water 
from  the  ]iipe  which  conducts  the  water  from  this 
well  to  the  former. 
The  condition  of  the  well  is  as  follows:  The  11,  the  9,  and  the  8  inch 
pipes  are  as  stated  in  the  beginning  of  this  report.     The  7-inch  pipe 
extends  1,373  feet  down  the  well,  and  the  bore  of  well  is  1,407  feet  and 
10  inches  deep. 

An  appropriation  is  the  only  thing  that  is  needed  to  insure  a  success- 
fiil  issue  to  this  undertaking.  All  the  tools  are  on  hand,  and  an  expe- 
rience has  been  bought.  A  company  is  boring  for  coal  lii  miles  from 
here  with  a  diamond  drill,  but  their  success  has  not  equaled  that  ob- 
tained at  this  arsenal  with  the  tools  that  have  been  adr)pted  and  used 
for  the  first  time  in  this  country. 

There  is  no  originality  claimed  for  most  of  the  tools,  as  they  were  ob- 
tained from  Mr.  Kline's  book,  a  German  well-borer,  as  has  been  stated 
before,  but  in  ada])ting  them  to  our  use  and  in  m.iking  new  ones,  espe- 
cially those  set  forth  in  this  and  my  last  report,  credit  must  be  accorded 
to  Mr.  £.  l^audel,  who  has  been  indefatigable  iu  his  etlbrts  of  mind  uud 
body. 

I  am,  general,  very  respectfnlly,  your  obedient  servant, 

J.  McAI.LISTEU, 
Lkuleimnt-Colonel  nf  Ordnance,  Commanding. 
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